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The  Handbook  describes  survey  and  analytical  techniques  that  will  enable 
the  Corps  of  Engineers  to  standardize  estimation  of  recreation  visitation,  A 
major  finding  in  the  final  report  of  the  Midwest  Research  Institute  (MRI ) 
(Technical  Report  H-78-C)  was  that  each  Corps  Pistrict  and  project  essentially 
had  developed  its  own  procedures  for  collecting  visitation  data  for  t tie  Recrea- 
tion Resource  Management  System  ( RRMS ) . The  procedures  described  In  this 
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Handbook  utilises  the  best  of  these  techniques  with  several  minor  changes 
t tint  will  improve  t tie  quality  of  the  visitation  data. 

Tito  collection,  analysis,  and  report  l up  of  recreation  use  information 
will  be  accompl t shed  by  uae  of  on-site  recreation  surveys  and  measurement  of 
traffic  by  traffic  count  era.  Those  data  will  be  supplemented  with  Informa- 
tion obtained  from  other  sources,  including,  ohservnt  ions  by  resource  manage- 
ment personnel  at  t tie  project.  Kst  imat  ing  visitation  at  remote  areas  pre- 
sents a difficult  problem  at  most  projects.  To  make  such  an  estimate, 
managers  are  encouraged  to  evaluate  tiow  visitors  travel  to  a project  (e.g., 
automobiles  carrying  hunters  for  waterfowl  hunting,  etc.)  and  develop  load 
factors  that  might  be  appropriate  to  this  type  of  use.  V* 

The  recreat  ion  survey  is.  the  foundation  for  developing  good  estimates 
of  use.  Survey  data  provide  t lie  descriptive  information  that  enables  project 
personnel  to  undo  rat.  and  what  each  count  on  t lie  traffic  meter  means.  The 
traffic  to  Corps  projects  will  be  classified  into  three  component  groups: 

a.  Hecreat ion  vchle les — Vehicles  containing  visitors  whose  primary  pur- 
pose m visiting  a project  is  to  participate  in  recreation 

act l v l t les. 

b.  Het  urn  recreat  ion  vehtc  ies--Vohtoles  traveling  tv'  and  from  areas  on 
project s . 

c . Nonrooroat ion  vehicles — Vehicles  including  Corps  maintenance  vehi- 
cles, commercial  vehicles,  and  sightseers  who  simply  drive  into  an 
area,  turn  around  and  Immediately  leave. 

The  survey  data  also  provide  information  on  the  number  of  axles  per 
vehicle  for  the  various  classes.  Other  survey  Information  includes  recrea- 
tion activity  part  tclpat  ion,  number  of  campers,  user  preferences,  etc.  v'r.e 
of  the  major  problems  Identified  during  the  study  was  the  fact  that  many  l'is- 
tricts  and  projects  are  double  counting  users  by  counting  a particular  visi- 
tor every  time  he  enters  and  leaves,  recreat  Ion  areas.  The  Handbook  describes 
a procedure  that  delineates  project  and  area  visitors  and  enables  users  tv' 
identify  and  count  only  those  recreat ion  visitors  that  exit  an  area  or  the 
project  as  a whole  for  t lie  last  time. 

it  is  recognized  that  Districts  and  projects  require  avid  it  Iona  l visitor 
Informal  Ion  regarding  recreat ion  areas,  user  preferences,  etc.  The  Handbook 
essentially  provides  a procedure  tv'  develop  Informat  Ion  required  by  the  KKMD 
ami  Heritage  I'onservat .Ion  and  Hecreat  ion  Service  (l.'-hour  visitor  days). 

Dorps  personnel  are  encouraged  tv'  work  with  the  U.  Army  Kngineer  Waterways 
Kxperlment  Station  recreat ion  staff  and  adapt  the  Handbook  procedures  tv' 

< obtain  the  type  of  in  format  Ion  required  at  specific  project  areas. 


PREFACE 


This  report  presents  the  recommendations  of  the  Midwest  Research  In- 
stitute (MHl)  for  implementing  a standardised  methodology  for  collecting 
visitation  information.  A major  finding  presented  in  MRI’s  final  report 
(Technical  Report  R-78-.?)  was  that  each  Corps  Pi  strict  and  project  essen- 
tailly  had  developed  its  own  procedures  for  collecting  visitation  data 
for  the  Recreation  Resource  Management  System  (HRMS).  The  procedures 
described  in  this  Handbook  are  similar  to  t tie  techniques  utilized  by  a 
number  of  the  Districts  and  projects,  witti  several  minor  changes  that 
will  Improve  the  quality  of  the  data. 

MR l wishes  to  express  its  gratitude  for  the  cooperat ion  extended  by 
the  many  individuals  contacted,  both  within  the  Corps  of  Engineers  and 
throughout  the  Federal  Government. . It  is  believed  that,  the  requirements 
of  this  Handbook,  if  implemented  by  regulation  and  supported  with  ade- 
quate financing  and  staffing,  will  greatly  improve  the  existing  visita- 
tion information  for  Corps  projects.  This  will  enable  the  Corps  of 
Engineers  to  be  in  a unique  position  among  Federal  agencies  to  pioneer 
major  improvements  in  recreation  visitation  data. 

Mr.  Raymond  M.  Misehon,  Manager  of  Leisure  Programs  at  MHl.  was  pro- 
ject leader  for  this  study.  Dr.  Chris  Wyatt,  Senior  tty  stems  Analyst  had 
major  responsibility  for  development  of  the  visitor  survey.  Both  of 
these  individuals  played  a major  role  in  the  development  of  the  Handbook. 

The  study  was  conducted  under  contract  with  the  U.  C.  Army  Engineer 
Waterways  Experiment  Station  (WES),  Vicksburg,  Mississippi,  and  the  P.  C . 

Army  Engineer  Institute  for  Water  Resources  ( IWR ) , Ft.  Relvoir,  Virginia 
(Contract  No.  PACW  \0-7  i'-C-OOSC) . Mr.  William  J.  Hansen,  WES,  and 
Mr.  Richard  T.  Reppert , IWR,  were  project  monitors.  Pr.  Adolph  Anderson, 

WES,  was  program  manager  of  the  Environmental  Laboratory  (ELi  Recreat  ion 
Research  Program.  The  study  was  supervised  by  Dr.  Conrad  J.  Kirby, 

k 

Chief,  Environmental  Resources  Division,  EL,  and  under  the  general  super- 
vision of  Dr.  John  Harrison,  Chief,  EL. 

Director  of  WES  during  the  conduct  of  this  study  and  preparation 
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ANT  CALCULATING  ATTENDANCE  AT  CORFU 


CK  ENGINEER:"  PROJECT:’ 


FART  I:  PURPOSE  OF  THIS  HANDBOOK 


1.  This  Handbook  has  been  prepared  with  the  understanding  that 
many  of  the  U.  0 . Army  Corps  of  Engineers  Divisions  and  Districts  have 
developed  procedures  that  supplement  the  guidelines  provided  in  Techni- 
cal Report  No.  1,  "Evaluation  of  Recreation  Use  Survey  Procedures."^ 
During  the  research  phase  of  this  study.  Midwest  Research  Institute  (MK1 ) 
visited  with  a number  of  Corps  of  Engineer  Districts  throughout  the 
United  States."  It  was  found  that  although  field  personnel  were  doing  a 
commendable  Job  with  limited  financing  and  staffing,  there  was  a general 
lack  of  standardization  in  the  way  visitation  information  was  collected 
and  assembled.  Although  each  District  generally  asks  visitors  the  same 
types  of  questions,  they  have  established  their  own  guidelines  and  frame- 
work for  conducting  the  surveys  and  estimating  recreation  visitation. 

D.  Some  Districts  have  developed  a rather  high  degree  of  sophisti- 
cation with  load  factors  being  applied  to  project  traffic  counts  at  the 
District  level  through  computer  technology.  On  the  other  hand,  some  Dis- 
tricts did  not  have  a single  traffic  counter  on  any  Corps  project  lands. 
During  the  next  few  years,  it  is  expected  that  all  Districts  and  pro- 
jects will  be  improving  data  collection  and  monitoring  of  recreation 
traffic.  This  Handbook  has  been  prepared  in  such  a way  that  the  method- 
ology can  be  utilized  by  both  Divisions  and  Districts  that  already  have 
developed  procedures  and  guidelines  as  well  as  by  those  t hat  have  only 
recently  begun  to  recognize  the  importance  of  recreation  information. 

In  essence,  the  Handbook  incorporates  the  best  of  all  present  methodol- 
ogies, together  with  some  new  ideas  provided  through  MRI's  research. 

3.  Throughout  this  Handbook,  MRI  lias  quoted  rather  extensively 
from  District  and  Division  Survey  Handbooks.  Because  there  is  no  reason 
to  "reinvent  the  wheel,"  existing  methodology  was  utilized  where 


appropriate.  Some  Piatriot  and  Division  personnel  already  Imvr  devel- 
oped aooopt  iil'lc  data  i\' 1 1 eot  ion  and  analyt  teal  met hodolog ies . 

uciu-va  1 Pso  of  Informat  ion 
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Accurate  t'st  imjitcs  of  project  visitation  and  recreation  not  iv- 

l but  ion  aro  essential  for  proper  planning  :uui  management  ot'  t hr 

of  projects,  In  ad. lit  ion,  these  records  provide  a statist  ioal 

may  be  used  for  a number  of  purposes,  including: 

a.  Annual  updating  of  the  Keoreation  Kesouroe  Management  Sys- 
tem t KRMf- ) data  base. 


use . 

e\  1st  i tig  fao  i i t i es . 
requirements  at  existing 


Kvaluat  ing  existing  project 

Pet  emitting  the  adequacy 

Pet  emitting  future  facility 
project  a . 

Planning  for  faoility  requirements  at  new  parks-  or  new 
project s . 

Providing  .a  statist  ioa.l  base  for  use  in  funding  Justifioa- 
t ion,  budgeting  estimates,  and  resouroe  management  grade 
olassi float  ion  evaluat ions. 

Assisting  itt  publio  relations,  inoludittg  news,  releases  ar.d 
inquiries  by  the'  general  publio  ar.d  private  planning  and 
engineering  organl/at  ions. 


Cveral 1 Methodology 


s.  Since  Corps  of  Engineer  projects  vary  itt  si  /e,  aooess ibi  l ity , 
pattern  of  development,  and  demographlo  profile  sttrrotttid i ng  projects, 
no  one  teohnique  oatt  be  utilized  exclusively  tv'  measttre  publio  use. 

After  the  examination  v't"  available  researoh  and  existing  met  hodologies 
used  by  the  various  Pist  riots  and  lMvisions,  Mill  has.  proposed  the 
teohnique  desoribed  in  this  Handbook.  It  is  believed  that  this  teohnique 
will  provide  aoourate  publio  ttse  i tt format  iv'tt  at  a minimum  oost  or 
additional  effort  at  most  pro  .loots. 

0.  In  general,  the  oolleotion,  analysis,  and  reporting  of  reorea- 
t iv'n  \ise  information  should  be  aeoonpllshed  by  use  of  or.-site  reoreat  ion 
surveys  and.  measurement  of  traffio  bv  traffio  counters.  These  data  nav 


including 


be  supplemented  with  information  obtained  from  other  sources, 
observations  by  resource  management  personnel  at  the  project. 

7.  Estimating  visitation  at  remote  areas  presents  a difficult 
problem  at  most  projects.  To  make  such  an  estimate,  managers  must  eval- 
uate how  visitors  travel  to  a project  (e.g.,  automobiles  carrying 
hunters  for  waterfowl  hunting,  etc.).  The  managers  might  then  develop 
load  factors  appropriate  to  the  type  of  remote  use.  Quite  often  remote 
use  occurs  in  a rather  short  season,  and  intensive  sampling  can  produce 
acceptable  levels  of  visitation  estimation.  At  the  present  time,  the 
U.  S.  Forest  Service  and  other  Federal  agencies  are  evaluating  the  use 
of  remote  sensing  and  other  devices  for  estimating  visitation  in  both 
developed  and  remote  areas.  No  doubt  this  Handbook  will  have  to  be 
modified  as  some  of  these  new  methods  are  found  workable  at  the  project 
level. 


8.  Because  of  the  extensive  Corps  lake  developments  throughout 
the  country,  the  Handbook  has  obviously  been  geared  to  this  type  of 
operation.  However,  recreation  areas  are  often  very  similar.  Parking 
lots  and  roads  often  concentrate  visitors  into  areas  so  that  they  may 
be  counted.  For  example,  the  locks  and  dams  along  major  waterways 
usually  have  parking  lots  and  viewing  facilities  for  visitors.  In  these 
cases,  the  techniques  described  in  this  Handbook  are  fully  applicable 
and  therefore  should  be  used.  Undoubtedly,  many  unique  re creation  re- 
sources cannot  be  categorized  so  that  standardized  procedures  can  be 
established.  Frobably  the  best  examples  are  the  linear  river  parks  that 
meander  through  major  metropolitan  areas.  In  the  case  of  such  parks. 
District  and  project  people  will  have  to  coordinate  with  the  recreation 
research  group  at  the  U.  8.  Army  Engineer  Waterways  Experiment  Station 
(WES)  to  evaluate  the  problem  and  develop  acceptable  survey  and  visita- 
tion estimation  techniques.  If  training  sessions  are  utilized  to  imple- 
ment the  Handbook,  these  special  problem  areas  should  be  fully  discussed. 
Only  in  that  way  may  both  the  District  and  project  personnel,  as  well 

as  the  research  group  at  WES,  understand  the  scope  of  the  problem  and 
the  possible  alternative  solutions. 

9.  A number  of  recommendations  were  made  by  MKI  in  the  final 


8 


report  by  Mischon  and  Wyatt  regarding  organizational  commitments  and  in- 

2 

formation  system  data  elements.  These  recommendations  could  enhance 
the  implementation  of  the  Handbook  procedures  (e.g.,  recommendations 
regarding  training  for  survey  and  visitation  estimation  procedures). 
However,  MRI  recognizes  that  it  may  require  several  years  to  fully  im- 
plement these  recommendations.  The  Handbook  has  been  prepared  in  such 
a way  that  it  may  be  utilized  immediately  by  Districts  and  projects. 

Of  course,  a part  of  the  standardization  will  depend  upon  the  central 
office  designated  by  the  Office,  Chief  of  Engineers  (OCE),  to  coordinate 
the  overall  information  program.  Until  this  responsibility  has  been 
established.  Districts  and  projects  can  utilize  the  Handbook  to  guide 
them  in  conducting  recreation  surveys  and  estimating  recreation 
visitation. 
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PART  II:  GENERAL  APPROACH  TO  ESTIMATING  RECREATION  VISITATION 


10.  Using  traffic  metering  to  estimate  project  visitation  is 
simple  in  concept.  First  of  all,  the  concept  assumes  that  all  visitors 
arrive  at  a project  by  automobile  and  are  thereby  counted  as  they  enter. 
Tims,  with  this  basic  assumption,  one  can  establish  the  average  number 
of  people  per  car,  reduce  the  traffic  counts  to  eliminate  double  count- 
ing caused  by  vehicles  counted  both  entering  and  leaving,  and  then  mul- 
tiply the  resulting  reduction  in  automobiles  times  the  number  of  people 
per  car.  This  factor  (the  average  number  of  people  per  car)  is  usually 
referred  to  as  a load  factor.  Although  the  concept  itself  is  valid  and 
is  certainly  worth  using  to  estimate  project  visitation,  the  basic 
assumptions  underlying  the  concept  are  in  fact  much  more  complex  than 
they  first  appear. 

11.  To  begin  with,  most  project  personnel  recognize  that  not  all 
visitors  arrive  by  automobile.  This  means  that  traffic  metering  must  be 
supplemented  by  other  techniques  to  account  more  accurately  for  this 
portion  of  the  visitation.  Secondly,  raw  traffic  counts  from  counters 
cannot  be  divided  by  two  under  the  basic  assumption  that  all  vehicles 
are  recreation  vehicles  and  enter  and  leave  an  area  one  time.  Quite 
often,  recreation  visitor.,  arrive  at  an  area  and  then  go  to  and  from 
that  area  to  other  recreation  attractions  and  other  areas  around  a lake. 
These  other  recreation  trips  are  return  recreation  vehicles  (RRV's). 

The  raw  traffic  count  is  also  composed  of  nonrecreation  vehicles  (NRV's). 
Finally,  vehicles  are  not  necessarily  limited  to  the  usually  assumed 
two  axles  per  car.  The  three-wheeled,  self-contained  camping  vehicles 
that  are  currently  in  use  throughout  the  United  States  quite  often 
account  for  a total  of  five  axles  (three  axles  on  the  camping  vehicle 
and  two  axles  on  a boat  trailer). 

12.  These  already  complex  assumptions  are  further  complicated  by 
a lack  of  standardization  in  the  way  visitation  data  are  currently 
collected  and  tabulated  by  Corps  project  and  District  personnel.  During 

MRI's  field  study,  the  research  team  visited  a number  of  District  and 
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project  personnel.  Although  it  was  found  that  Corps  personnel  were 
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generally  doing  the  beat  possible  Job  with  limited  budget  and  personnel, 
there  were  acme  problems  with  regard  to  conducting  surveys  iuni  estimat- 
ing visitation.  A few  of  these  problems  are  outlined  below: 

a.  Survey a . 

(l)  Use  of  survey.  Whore  Districts  are  using  surveys  to 
establish  project  load  factors,  some  of  the  surveys 
were  conducted  over  10  years  ago,  and  the  a tune  load 
factors  estimated  by  these  surveys  are  still  being 
utilized.  Since  this  time,  facilities  have  been 
upgraded  and  use  patterns  have  shifted,  thereby  chang- 
ing i.iie  load  factors  applicable  to  project  areas. 

(.')  Form  of  the  survey.  Although  those  Districts  utilis- 
ing surveys  generally  follow  the  procedures  as  listed 
in  Brown  et.  ad.  , ^ questions  vary  from  District  to 
District  and  the  way  the  surveys  are  actually 
conducted  also  varies. 

( i)  Survey  design.  Some  Districts  and  at  least  one  Divi- 
sion have  established  general  guidelines,  to  assist 
Corps  personnel  in  the  timing,  sampling  of  areas, 
iuni  actual  conduct  of  the  survey.  Other  Districts 
conduct  surveys  with  little  regard  to  overall  survey 
design. 

b.  V i s i tat  i on  estimat  ion. 

(1)  hiick  of  standardised  definitions.  The  research  team 
noted  that  project  managers  themselves  often  differ 
in  their  overall  philosophy  regarding  the  definition 
of  a recreation  visit.  The  KRMR  specifies  the  defini- 
tion for  a recreation  visit  and  other  terms,  and 

it  is  proposed  in  this  Handbook  that  these  definit  ions 
be  utilized  by  all  projects. 

(2)  Lack  of  standard i zed  app 1 lcat ion  of  load  factors. 

The  application  of  load  factors  also  differs  by  Dis- 
tricts and  projects.  A few  personnel  simply  assume 
that  half  of  all  traffic  counts  are  entrance  traffic 
counts,  and  these  figures  art*  simply  divided  by  two 
(assuming  two  axles  per  vehicle)  and  then  multiplied 

by  a load  factor  to  estimate  visitation.  These  assump- 
tions, however,  ignore  some  of  the  complexities  out- 
lined above.  It  was  noted  that  some  survey  personnel 

recognized  the  problem  of  KKVs  and  NRV's,  but  until  ■[ 

these  definitions  are  standardized,  visitation  estima- 
tion at  Corps  projects  will  have  little  value  in  terms 
of  comparison. 

l j)  Lack  of  distinction  between  project  and  area  visits- 
tion.  The  existing  methodology  for  estimating 


recreation  visitation  at  projects  assumes  that  visi- 
tors only  visit  a single  area.  Hut.  as  has  already 
been  noted,  visitors  may  camp  in  one  area  and  then 
visit  other  areas  mid  attractions  around  the  project. 
Tims,  use  of  the  present  methodology  may  result  in 
double1  counting.  To  obtain  accurate  estimates,  the 
project  HV's  must  be  identified  with  load  factors 
applied  to  the  traffic  meter  data  representing  this 
particular  component.  If  it  is  learned  from  the 
survey  that  this  vehicle  has  already  entered  another 
area,  a load  factor  should  not  be  applied  to  it  again 
for  the  purpose  of  counting  it  as  project  visitation. 

On  the  other  hand,  if  an  estimate  of  area  visitation 
is  being  made,  then  obviously  a first  arrival  or  final 
departure  to  that  area  must  have  a load  factor  applied 
to  it.  Currently,  this  important  distinction  is  not 
being  made  by  many  Districts  and  projects. 

(It)  Visitation  to  out. grant  areas.  In  general,  visit. at.  ion 
to  out  grant  agency  lands  is  handled  in  a rather  ca- 
valier manner  throughout  the  Corps  of  Engineers.  The 
reason  is  obvious,  because  of  limited  personnel  and 
limited  budgets,  project  personnel  have  little  alter- 
native except  to  take  t lie  visit  at  ion  t hat  these 
agencies  indicate  they  are  experiencing  and  add  it 
to  the  total  project,  visitat  ion.  Until  a methodology 
is  standardized  for  all  out  grant  lands,  this  component 
of  project  visitation  will  not  be  reliable. 

11.  Mill  has  proposed  a standardized  survey  and  visitation  estima- 
tion technique  in  this  Handbook.  It  can  be  utilized  by  Districts,  and 
projects,  already  having  guidelines  and  regulations  as  well  as  by  those 
currently  not  even  attempting  to  catalog  visitation  by  use  of  traffic 
metering.  Some  of  the  Dist  rict  s,  are  already  far  advanced  in  comput  er 
technology  in  the  handling  of  vis.it.  at  ion  data.  For  these  Districts, 
the  most  important,  contribut  ion  of  this  Handbook  will  be  in  the  standard- 
izing of  definitions  and  the  handling  of  data.  Kssentially,  the  Hand- 
book provides  the  framework  for  putting  data  on  visitation  to  alt  pro- 
jects in  the  same  units,  of  measure.  The  Handbook  methodology  is.  based 
on  several  key  components: 

a.  Helat.ionsdiip  of  survey  and  traffic  meter  data.  The  has  i s 
component  that,  should  be  recognized  at  the  outset  is  1 hat 
survey  data  provide  the  descriptive  i n format  i on  that  will 
enable  project  personnel  to  understand  what  each  count  on 
a traffic  motor  moans.  The  survey  will  enable  the  users 
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of  the  information  to  classify  recreation  traffic  into 
the  various  component  groups  (i.e.,  recreation  vehicles, 
nonrecreation  vehicles,  return  recreation  vehicles).  The 
survey  data  also  provide  the  number  of  axles  per  vehicle 
for  the  various  classes.  Other  essential  information  is 
provided  about  recreation  activity  participation,  number 
of  campers , user  preferences,  etc.  Essentially,  the  sur- 
vey data  calibrate  traffic  metering  so  that  accurate  es- 
timates of  visitation  can  be  made. 

Ik  Classification  of  vehicles.  There  are  three  classes  of 
vehicles  that  make  up  ttie  total  traffic  count  on  the 
meter: 

(1)  Recreation  vehicles  (RV's).  Many  project  personnel 
recognize  that  visitors  set  up  camp  at  a particular 
area  and  then  travel  to  other  attractions  and  areas 
around  the  lake.  They  may  go  over  the  traffic  counter 
many  times  during  their  stay  at  a project.  Thus, 
applying  a standard  load  factor  to  half  the  traffic 
counts  (reduced  to  account  for  multiple  axles)  results 
in  multiple  counting  of  the  number  of  visitors.  By 
identifying  the  actual  number  of  recreation  vehicles, 

project  personnel  are  in  a position  to  accurately  es-  I 

timate  visitation. 

For  the  purpose  of  developing  load  factors,  recreation 
vehicles  are  defined  as  those  either  arriving  at  a 
project  or  area  for  the  very  first  time  (entrance 
survey),  or  departing  for  the  very  last  time  (exit 
survey)  on  a particular  trip.  The  distinction  between 
project  imd  area  RV's  is  important  so  that  estimates 
can  be  made  of  total  project  visitation  as  opposed  to 
area  visitation.  For  example,  a particular  vehicle 
may  be  arriving  at  an  area  for  the  first  time,  but  the 
group  may  have  already  visited  another  area  on  the 
project.  For  the  particular  area  being  surveyed,  this 
is  a first  entry  vehicle  and  therefore  is  included  in 
the  development  of  load  factors  for  the  area.  But 
the  vehicle  is  not  counted  as  a first  entry  vehicle 
to  the  project  since  it  made  its  initial  entry  at 
another  area.  It  is  considered  an  RRV  in  developing 
the  area's  contribution  to  project  visitation.  It 
should  be  noted  that  a project  RV  is  always  an  area 

RV;  however,  an  area  RV  may  be  a project  RRV.  .j 

(2)  Return  recreation  vehicles  (RRV's).  Return  recreation 
vehicles  are  those  described  above  that  are  traveling 
to  and  from  areas  on  projects  after  entering  the  pro- 
ject or  area  for  the  first  time  (entrance  survey)  or 
before  leaving  for  the  last  time  (exit  survey). 


(l)  Nonrecreation  vehicles  (NRV's).  The  actual  number  of 
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recreation  vehicles  composing  traffic  counts  at  a par- 
ticular area  may  be  only  a small  portion  of  the 
traffic  count.  Nonrecreation  vehicles  may  include 
Corps  maintenance  vehicles,  commercial  vehicles,  and 
sightseers  who  simply  drive  into  an  area,  turn 
around,  and  immediately  leave.  In  other  words,  NRV's 
do  not  arrive  at  the  project  or  area  to  participate 
in  recreation.  During  the  conduct  of  the  surveys, 
personnel  will  no  doubt  encounter  vehicles  whose  occu- 
pants do  not  want  to  be  surveyed.  Such  vehicles 
may  be  referred  to  as  passed  vehicles  (PV's).  A 
second  type  of  PV  would  include  any  vehicle  passed 
by  the  surveyors  to  prevent  traffic  delays. 

c_.  Estimating  project  and  area  visitation.  The  procedure  as 
described  in  this  Handbook  is  designed  to  conform  with 
RRMS  reporting  standards.  It  provides  a methodology  to 
estimate  monthly  project  visitation  and  percent  of  activ- 
ity. It  also  allows  estimation  of  annual  area  visitation. 
But  the  procedure  does  not  allow  estimation  of  percent  of 
activity  or  preferences  by  area;  this  will  be  done  only  for 
tile  project  as  a whole.  The  procedures  can  be  modified 
to  provide  percentage  of  activity  or  preference  estimates 
for  individual  areas  instead  of  project  totals.  It  would, 
however,  be  too  complicated  to  derive  these  estimates  for 
both  individual  areas  and  project  totals  from  the  same 
survey. 

d.  Recreation  use  during  nonsampled  period.  The  technique 
proposed  in  this  Handbook  is  based  on  sampling  visitation 
during  the  daylight  period.  It  must  be  recognized  that 
the  percentage  of  RV's  and  the  load  factors  developed 
from  such  surveys  are  applied  to  the  total  traffic  meter 
count.  This  assumes  that  the  contribution  to  the  traffic 
count  during  the  nonsampled  (nighttime)  period  is  either 
an  insignificant  portion  of  the  total  or  has  the  same 
traffic  distribution  (i.e.,  RV's,  RRV's,  NRV's)  and  load 
factors  as  the  sample  period.  There  are  cases  where  Corps 
camping  areas  are  located  near  theme  parks  and  other  major 
regional  attractions.  At  these  areas  a large  portion  of 
the  contribution  to  the  traffic  count  may  occur  at  non- 
surveyed  hours.  Survey  hours  may  have  to  be  altered  in 
these  unusual  cases  to  obtain  data  to  develop  meaningful 
load  factors.  For  the  majority  of  Corps  projects,  the 
daylight  survey  period  is  obviously  the  right  one.  Where 
the  project  personnel  are  aware  of  unique  circumstances, 
such  as  the  one  described  above,  then  a survey  at  times 
other  than  daylight  periods,  or  some  other  special  adjust- 
ment, should  be  considered. 

e.  Emphasis  on  quality  of  data.  Quite  often  it  is  assumed 
that  more  data  are  better  than  fewer  data.  But  the 
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technique  proposed  in  this  Handbook  emptmsir.es  quality 
data.  Tills  means  that  special  care  must  be  taken  in 
sampling  particular  areas,  the  seasons,  the  time  of  day, 
and  many  other  factors  that  go  into  survey  design.  it  is 
not  possible  in  a handbook  to  outline  each  individual 
circumstance  that  may  become  a special  consideration  in 
survey  design.  However,  this  Handbook  attempts  to  outline 
the  general  factors  that  should  be  considered,  mid  it  pro- 
vides guidelines  so  that  District  and  project  personnel 
can  develop  survey  designs  appropriate  for  particular 
projects.  Using  good  statistical  techniques  in  the  survey 
design  means  that  quality  data  can  be  collected  and 
analyzed,  and  visitation  can  be  accurately  estimated. 

This  will  also  mean  effective  cost  control  of  both  re- 
sources and  manpower  at  the  District  and  project  levels, 
an  essential  component  that  cannot  be  ignored  in  this 
modern  day  of  limited  budgets. 

l*i.  The  general  approach  described  in  this  part  of  the  Handbook 
is  explained  in  more  detail  in  the  next  three  parts.  Part.  Ill  discusses 
the  problems  of  traffic  metering.  Part  IV  describes  the  recreation  sur- 
vey that  should  be  used  in  support  of  traffic  metering.  Finally, 

Part  V describes  visitation  estimation  and  provides  a standardized 
methodology  for  estimating  project  and  area  visitation. 


PAKT  111:  TKAKKIC  MKTKNINC. 


dene r a I Approach 


l‘>.  The  procedure  described  in  this  Handbook  concent  rat  es  on 
utilising  Information  from  recreation  surveys,  combined  with  traffic 
counts  from  mechanical  or  magnetic  counters.  The'  types  of  counters 
avallnble,  their  operat ton  ;unl  use,  and  special  problems  that  ml  put  be 
encountered  are  described  In  this  part  of  the  handbook. 

Tyj^es  of  arenas  t.'  he  metere.1 

it'.  Kxamples  of  t he  types  of  areas  that  should  be  metered  are  as 
fo 1 lows : 

a.  Peve loped  parks . These  Include  parks,  developed  by  the 
Corps. ; ot  her  Federal  agencies;  state',  city,  v'r  local  pov- 
ernment  apeneles ; and  other  park  areas  open  to  recreation 
use  by  the  peneral  public. 

b.  Overlook  and  observation  areas . Meters  should  be  utilised 
t.'  estimate  the  number  of  slphtseers  us  tup  recreation 
facilities,  ‘liter. e are  .piite  often  in  the  vicinity  of  .lam 
st  ruptures. 

v'.  Launching  comp_loxe_s_.  Often  launchinp  faeillties.,  inelud- 
i up  park  i np  ari'ar.  ami  l'er-trv'v'tu  faeillties,  are  provided 
for  the  peneral  public.  Come  of  these  mipht  be  operated 
by  the  Corps , ot aer  agencies,  or  by  a private 
concess i ona i re . 

.I.  Qt her  access  points-.  There  are  often  numerous,  minor  ac- 
cess points  around  Corps  projects.  Pependinp  on  their 
location  and  the  level  of  traffic,  these  should  be  con- 
sidered for  moterinp  devices.  Kneh  year  the  project  will 
monitor  these  types  of  areas  on  a rot  at  lap.  bar.  is.  tv'  es- 
tablish a pattern  of  visitation,  ns  well  as  to  .let ermine 
whether  traffic  is  sufficient  tv'  warrant  full-time 
men  i t .'ft  up. 

Mn t nt  a i n i up  met ers 
ami  moni  t or  tup  t raffle 

l ,* . Traffic  counters  will  be  continuously  maintained  at  the  en- 
trances or  exits  of  all  developed  Corps  areas.  lessees , ! I censers , 
etc.,  will  be  enoouraprd  to  use  comparable  procedures  as  presented  In 
this  Handbook  to  obtain  visitation  data  for  areas  they  operate  and 
maintain.  Where  the  leaser  or  licensee  is  unable  tv'  collect  the  data. 


project  manager;-,  will  use  Corps  counters  ami  conduct  recreut  ion  surveys 
tv>  estimate  visage  at  these  areas. 

L8 . All  traffic  counters  will  be  checked  periodically  tv'  ensure 
sat  i s factory  operation  ;unl  accuracy  of  the  traffic  count  . Where  vandal- 
ism is  a problem,  counters  shall  be  placed  in  a protective  metal  or 
concrete  box.  A sufficient  number  of  standby  counters,  repair  parts, 
hoses. , batteries.,  and  maintenance  equipment  will  be  available  to  permit 
prompt  repair  or  replacement  of  inoperative  counters. 

I-).  The  Key  tv>  accurate  traffic  counts  is  frequent  checking  of 
counters  tv'  ensure  that  they  are  operating.  The  problem  with  an  inop- 
erative counter  is  that  there  is  no  way  of  knowing  when  it  stopped 
counting.  When  a counter  is  found  inoperative,  t he  rending  from  the 
counter  should  be  recorded.  The  counter  should  not  be  turned  back  to 
zero.  This  is  unnecessary  and,  it*  not  properly  recorded,  can  easily 
lead  tv'  improper  interpretation  of  traffic  counts.  Inoperative  counters 
should  be  either  repaired  or  replaced  immediately  and  the  date  and 
counter  reading  recorded.  A procedure  for  estimating  missing  axle 
count  viata  is  presented  in  Appendix  A. 

.'0,  it.  would  be  ideal  if  counters  could  be  checked  daily.  but 
this  is,  of  course,  not  possible  on  most  projects.  Once  a month  is  an 
absolute  minimum.  Depending  on  the  manpower  available,  the  frequency 
of  inspection  will  vary  from  season  to  season.  The  project  managers 
should  decide  their  own  inspect  ion  frequency . During  the  summer,  it  is 
strongly  recommended  that  counters  be  checked  once  a week  and  repairs, 
if  necessary,  be  effected  as.  quickly  as  possible.  Accurate  visitation 
figures  depend  heavily  on  accurate  traffic  counts.  Frequent  i ns pec t ion 
cannot  be  emphasised  too  strongly . 

.'1.  As  an  additional  check  on  the  accuracy  and  eons  ist.oncy  of 
the  traffic  counter  readings,  checks  should  be  made  during  the  week 
preceding  and  the  week  following  the  recreat ion  survey  and  recorded 
on  the  weekly  distribution  form  t, set'  Figure  1'.  '"his  form  should 
be  attached  to  the  recreation  survey  forms  when  they  are  returned 
tv'  the  Pistiot  Office  for  processing.  The  counters  should  not  be  ad- 
justed during  this  period.  During  the  week  of  the  survey,  counter 


readings 
traf fi e . 
readings 


are  used  to  establish  the  week day -weekend  distribution  of 
Without  these  values,  the  survey  is  incomplete.  The  counter 
will  be  made  as  follows: 

a.  On  the  Monday  morning  preceding  the  survey  before  O;00  a.m. 

b.  On  the  Friday  afternoon  during  the  week  of  the  survey 
between  5:00  and  6:00  p.m. 

c.  On  the  Monday  morning  following  the  survey  before  0:00  a.m. 


0.'.  In  addition  to  t lie  counter  readings  required  above,  several 
additional  guidelines  are  suggested  to  provide  accurate  visitation 


measurements : 

a.  Take  readings  as  close  to  the  beginning  and  end  of  each 
month  as  possible.  These  readings-  are  necessary  for 
monthly  visitation  purposes. 

b.  Take  readings  between  SiOO  and  6:00  p.m.  of  t lie  day  preced- 
ing holiday  weekends  and  before  O;00  a.m.  of  t ho  day  after 
major  holiday  weekends.  These  readings  are  necessary  to 
establish  peak  loads  at  recreation  areas. 


Local  conditions  may  require  modification  of  this  schedule,  but  in  gen- 
eral it  should  be  used  where  possible.  When  traffic  counters  are  not 
operational  due  to  weather  conditions  ^winter  months^,  project  personnel 
must  estimate  visitation  by  observation  or  some  other  technique. 


Use  of  Traffic  fount ing  Devices 


t raffle 


Some  of  the  essential  guidelines  f 
counters  on  project  lands  are  discus 


r select ing  and  loeat ing 
ed  in  the  following 


paragraphs . 


Types  of  traffic  count  i: \£_  device; 

f . There  are  three  basic  types 


of  traffic 


cotint  ing  devices: 


a. 


Pneumatic  traffic  counters.  These  are  satisfactory  where 
the  traffic  flow  is  light  to  moderate.  These  counters 
must  be  kept  in  good  repair,  inspect. ed  frequently,  and 
adjusted  properly.  The  counters  have  a pneumatio  hose 
that,  stretches  across  the  lane(:0  of  traffic,  and  the  hose 
is  inflated  by  the  counter  pump.  When  the  tiro  of  a vehi- 
cle passes,  over  the  hose,  air  pressure  increases  in  the 
hose  and  the  counter  is  advanced  one  number.  This  type  of 
traffic  counter  may  register  every  set  of  axles  that 
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Magnetic  loop  counters. 
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however,  rule  out  the  use  of  counters  on  roads  that  are  being  used  for 
either  recreation  access  or  as  a throughway  connecting  recreation  areas. 
A survey,  however,  is  required  to  calibrate  that  portion  of  the  traffic 


:ount  that  contributes  to  recreation  visitation. 


28.  Accurate  traffic  counts,  particularly  where  recreation  visita- 
tion is  of  primary  interest,  depend  upon  location,  maintenance,  accurate 
reading,  and  proper  processing  of  data  from  the  counters.*  Basic  prin- 


ciples guiding  the  placement  of  recreation  traffic  counters  are  dis- 


cussed below: 


Placement  along  straight  stretches  of  road.  Pneumatic 
hose  type  traffic  counters  register  the  passage  of  each 
wheel  over  the  hose.  To  obtain  accurate  counts,  they  must 
be  located  so  as  to  register  axles  correctly.'  Location 
must  be  along  a straight  section  of  road  and  at  a suffi- 
cient distance  from  side  roads,  pulloffs,  or  intersections 
so  that  front,  rear,  find  trailer  wheels  of  vehicles  cross 
the  hoses  in  pairs.  Placement  in  a curve  may  result  in  a 
two-axle  vehicle  registering  three  or  four  counts.  Traf- 
fic counters  should  be  installed  on  straight  sections  of 
roads  with  at  least  SO  feet,**  and  preferably  100  feet, 
of  straight  road  on  either  side  of  the  pneumatic  tube. 

The  tube  should  also  be  at  least  so  feet  from  points  where 
vehicles  usually  stop  for  recreation  visitors  to  read 
signs,  pay  fees,  etc. 


Elimination  of  non recreation  traffic.  Unless  traffic 
counters  are  located  carefully,  visitation  statistics  may 
be  significantly  distorted  by  residential  traffic  and 
nonrecreation  activity  and/or  by  double  count ing.  Prob- 
lems with  vandalism,  as  well  as  with  unwanted  nonrecrea- 
tion traffic  being  introduced  into  the  count , have  re- 
sulted when  traffic  counters  are  located  on  winding  roads 
some  distance  from  recreation  areas  or  have  been  placed 
between  private  residences  and  the  highway  leading  away 
from  Corps  lands  to  nearby  towns.  In  such  locations, 
traffic  counters  record  trips  to  work,  school,  ;uni  shop- 
ping, and  passage  of  delivery  and  service  vehicles  to 
residences,  etc.  For  this  reason  alone,  every  effort 


The  question  of  traffic  counter  placement  is  crucial  to  obtaining 
accurate  visitation  estimates.  An  in-depth  study  of  this  issue  was 
conducted  for  the  Vicksburg  District  (Reference  !*)•  A portion  of  the 
final  report  is  reproduced  in  this  Handbook  as  Appendix  R. 

A table  of  factors  for  converting  U.  P . customary  units  of  measure- 
ment to  metric  (PI ) can  be  found  on  page  s. 


should  be  made  to  locate  survey  points  near  traffic  coun- 
ters. The  survey  of  course  will  provide  the  data  neces- 
sary to  calibrate  the  traffic  counter  by  identifying  the 
magnitude  of  these  types  of  trips. 

The  problem  is  further  compounded  when  counters  are  lo- 
cated in  the  immediate  vicinity  of  residences.  Go-carts, 
minicycles,  bicycles,  and  vigorous  jumping  up  and  down  on 
the  hoses  may  register  additional  erroneo'-'  counts.  Ve- 
hicular adjustments  from  the  recreation  survey  cannot  re- 
alistically be  expected  to  compensate  for  such  erroneous 
traffic  counting. 

The  problem  of  identifying  and  determining  the  level  of 
nonrecreation  traffic  data  might  be  solved  by  utilizing 
a double  sampling  technique.  This  technique  was  developed 
by  the  U.  S.  Forest  Service  to  estimate  visitation  of 
National  Forests.*  The  double  sampling  technique  basi- 
cally involves  establishing  a correlation  between  two  or 
more  indicators  or  surrogates  of  recreation  use.  In  the 
case  of  the  Forest  Service,  recreation  researchers  are 
in  the  process  of  validating  a correlation  between  traffic 
counter  data  and  other  variables,  such  as  the  amount  of 
water  used  in  toilets  and  shower  buildings,  the  number  of 
times  restroom  doors  open  and  close,  etc.  A similar  appli 
cation  could  be  established  for  Corps  recreation  areas 
where  erroneous  traffic  counts  are  suspected.  In  these 
cases,  several  traffic  counters  could  be  located  along 
different  sections  of  roads  near  the  same  recreation  areas 
A correlation  between  counters  could  be  established  over 
time;  then  extremely  high  or  low  readings  from  particular 
counters  could  be  discovered  by  comparing  the  questionable 
counter  with  the  others. 

c_.  Placement  of  traffic  counters  in  recreation  areas.  Count- 
ers should  be  installed  on  roads  leading  to  (entrances)  or 
from  (exits)  public  use  areas,  not  on  roads  leading  past 
the  area  to  other  destinations.  When  pneumatic  counters 
are  used,  two  counters  may  be  installed  at  each  entrance 
or  exit  to  provide  insurance  in  case  one  of  the  counters 
fails  to  work. 

Also  of  importance  to  consider  is  whether  or  not  all  vehi- 
cles entering  and  leaving  an  area  are  being  counted.  A 
recreation  area  with  only  one  entrance  and/or  exit  is  no 


* The  double  sampling  method  involves  estimating  recreation  use  at 
developed  areas  by  use  of  proven  predictors,  such  as  traffic  counts, 
water  flow,  etc.  It  is  designed  to  produce  estimates  of  the  number 
of  visits  (site  entries)  and  visitor  hours  of  recreation  use  (by 
activity)  on  certain  untended  developed  recreation  sites. 
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problem.  The  counters  should  be  placed  near  the  entrance 
and/or  exit,  but  not  too  near.  Areas  with  multiple  en- 
trances and/or  exits  can,  in  most  cases,  be  correctly 
counted  by  utilizing  several  traffic  counters  and  combin- 
ing the  readings  to  get  the  total  amount  of  traffic  flow 
in  that  area. 

It  is  impossible  to  describe  every  conceivable  traffic 
flow  pattern  and  proper  traffic  counter  positioning  in 
each  area.  There  will  probably  be  some  recreation  areas 
that  are  relatively  easy  to  monitor  and  several  more 
difficult  situations  on  every  project.  Care  should  be 
taken  to  position  traffic  counters  in  such  a manner  as  to 
obtain  as  accurate  results  as  possible.  Figure  2 (taken 
directly  from  the  U.  S.  Forest  Service  RIM  Handbook)  shows 
an  example  of  the  correct  and  incorrect  placement  of  traf- 
fic counters  at  recreation  areas  near  a lake. 5 For  addi- 
tional guidelines  concerning  traffic  placement,  see  Appen- 
dix B.  Maps  or  drawings  showing  locations  and  type  of 
counter  (pneumatic  or  electronic  loop)  at  each  location 
should  be  forwarded  to  the  District  for  approval.  Special 
situations  may  be  referred  to  the  recreation  research 
staff  at  WES. 

MRI  has  recommended  that  WES  be  designated  by  OCE  as  the 
central  office  to  develop  and  implement  the  recreation  in- 
formation system. ^ Counter  placement  is  only  one  of  many 
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issues  that  will  have  to  be  standardized  by  a central 
office.  Because  of  the  diversity  of  Corps  projects, 
additional  research  may  have  to  be  undertaken  to  establish 
general  guidelines  for  traffic  counter  placement. 

Counter  operation  problems 

29.  Although  proper  placement  of  traffic  counters  will  minimize 
double  counting  and  other  erroneous  counts  of  traffic,  there  are  several 
problems  that  project  staff  must  be  aware  of.  Some  of  these  are  dis- 
cussed below: 

a.  Vandalism.  This  factor  may  prove  to  be  somewhat  of  a 
problem  if  a counter  is  stolen  or  damaged.  Important 
use  information  may  be  lost  and  render  previous  traffic 
counts  inaccurate  or  incorrect. 7 An  example  of  this  kind 
of  problem  would  be  young  people  deliberately  driving  over 
or  jumping  on  pneumatic  hoses.  This  kind  of  problem  could 
magnify  an  error  considerably  in  a very  short  period  of 
time.  Therefore,  project  personnel  should  familiarize 
themselves  with  the  possibility  of  this  type  of  vandalism 
problem  and  make  periodic  checks  on  the  counters  to  make 
sure  that  they  are  in  good  working  order. 

b.  Turnarounds.  This  problem  may  exist  at  fee  areas  or 
other  types  of  controlled  use  areas  where  people  turn 
around  because  they  do  not  want  to  pay  fees,  or  they  do 
not  want  to  come  in  contact  with  administrative  personnel. 
To  avoid  this  problem,  traffic  counters  should  be  moved 
to  a point  well  beyond  where  turnarounds  might  occur. 

c_.  Buses . Although  buses  on  Corps  property  are  not  generally 
a significant  occurrence,  with  the  increase  in  interpre- 
tive and  other  types  of  visitor  centers,  it  may  well 
become  a problem  in  the  future.  Buses  are  recorded  as 
having  only  two  axles  but  may  carry  1*0  to  50  people.  This 
could  obviously  create  an  extreme  variance  in  visitation 
data.  The  solution  is  simply  to  log  the  number  of  buses 
and  the  number  of  people  they  carry  and  later  make  adjust- 
ments in  the  visitation  estimates.  This  could  easily  be 
accomplished  by  personnel  managing  the  visitor  center  or 
other  such  facility. 

d_.  Maintenance  of  areas.  Maintenance  of  roads  in  recreation 
areas  can  pose  some  problems . Hoses  may  be  cut  or  damaged 
as  a result  of  improper  use  of  mowing  machines.  Care  must 
be  observed  in  the  placement  of  the  counter  in  recreation 
areas  to  eliminate  any  possibility  of  damage  to  the  hose 
or  the  counter  itself  from  such  maintenance  functions. 

e_.  Tar,  dirt,  and  gravel  roads.  Roads  constructed  of  these 
materials  usually  reduce  counter  efficiency  over  time. 
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In  art' us  where  the  pneumatic  hose  is  placed  across  a tar 
or  dirt  road,  vehicular  traffic  causes  the  hose  to  depress 
into  tiie  road  after  a short  period  of  time.  The  hose 
needs  only  to  sink  a fraction  of  an  inch  or  so  and  vehi- 
cles will  not  exert  enough  pressure  to  activate  the 
counter  mechanism.  On  gravel  roads,  excessive  traffic 
causes  a reduction  in  the  effective  life  of  the  hose  due 
to  the  cutting  of  tic*  hose  by  sharp  gravel.  Relatively 
large  errors  can  be  significantly  reduced  by  replacement 
of  the  pneumatic  hose  when  it.  shows  any  signs  of  ineffec- 
tiveness or  excessive  wear. 


PART  IV:  RECREATION  OUKVEYO 


30 . Recreation  surveys  are  important  because  they  provide  needed 
information  for  a wide  array  of  decisions  that  must  be  made  by  the  Corps, 
including  the  development  of  monthly  visitation  reports.  Therefore,  ac- 
curacy in  taking  the  survey  is  extremely  Important.  Although  either  an 
entrance  or  exit  survey  might  provide  the  useful  information,  in  order 
to  standardize  data  collection  methodologies,  an  exit  survey  will  be 
used  at  all  projects.  These  are  three  areas  important  in  developing 
the  survey  design:  (a)  timing  and  frequency,  (b)  location,  and 
(e)  method.  The  following  discussion  describes  procedures,  for  a simple 
but  complete  exit  survey.  These  procedures  will  provide  useful  project 
information  and  the  required  information  for  reporting  recreation 
vis.  I tat  ion  to  OCE. 


Timing  and  Frequency 

11 . Timing  and  frequency  of  the  surveys  relate  to  the  general 
questions  of  when  to  survey  and  how  often.  In  general,  this  breaks 
down  into  five  areas  to  survey:  the  years,  the  months,  the  weeks,  the 
days,  and  the  time  of  day.  These  areas  are  important  considerations 
because  they  influence  the  statistical  accuracy  of  the  survey.  In  con- 
ducting an  effective  survey,  it.  is  the  representativeness  of  the  sample 
that,  is  Important,  not  the  magnitude  of  the  numbers.  In  order  to  get 
a representative  sample,  the  survey  must  be  scheduled  properly. 

Years,  to  survey 

1.'.  Recreation  demands  have  been  changing  rapidly  over  the  past 
several  years  so  that  it  is  important  to  schedule  the  survey  years  ef- 
fectively. It.  is  recommended  that  the  surveys  be  taken  for  three  con- 
secutive years  in  order  to  reduce  sampling  error  and  to  get  a more  com- 
plete picture  of  total  project  visitation,  activity  participation,  and 
more  accurate  load  factors.  The  survey  should  be  conducted  every  third 
year  following  the  initial  three-year  period.  If  the  last  survey  re- 
sults. are  significantly  different,  from  the  earlier  surveys,  the  survey 
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should  be  conducted  for  tit  least  one  more  year. 


33.  By  simply  accumulating  and  averaging  survey  results,  the  mag- 
nitude of  tile  sampling  error  could  be  reduced.  A three-year  average 
would  result  in  data  that  would  be  approximately  1.7  times  more  likely 
to  be  representative  of  the  whole  population  of  visitors  than  the  sur- 
vey from  any  one  year  alone.  Although  the  survey  data  may  be  combined 
over  a several  year  period  for  the  development  of  load  factors,  the  user 
preference  in  formation  should  not  be  averaged.  It  is  this  information 
that  is  most  useful  at  the  project  level  in  order  to  see  what  changes 
are  occurring  in  recreation  preferences  by  the  public  over  time. 
l'eriods  to  survey 

31* . In  order  to  get  a complete  picture  of  recreation  activity  and 
visitor  use  at  Corps  projects,  there  should  be  four  seasonal  surveys. 

The  surveys  should  be  stratified  by  season  so  that  the  periods  that  have 
tile  most,  similar  activities  are  grouped  together.  Some  of  t lie  activi- 
ties to  be  considered  are:  boating,  waterskiing,  snowmobiling,  types  of 
fishing  or  hunting  seasons. 

3C’.  By  developing  strata,  it.  is  possible  to  reduce  the  variance 
of  an  entire  population  by  grouping  those  characteristics  that  are  most 
similar.  Groupings  may  vary  in  different  parts  of  the  country.  Camples 
should  then  be  drawn  on  a proportional  basis  from  each  stratum.  The 
following  grouping  in  an  example  of  stratifying  months  into  seasons; 
however,  there  is  no  reason  why  a month  cannot  be  divided: 


Summer : 

June,  July,  August., 

Oept  ember 

Fall : 

October , Novemeber 

W i nt.or : 

December,  January,  1 

February,  March 

Spr  i np, : 

April,  May 

Weeks  to  survey 

3o.  The  survey  week  should  run  from  Monday  through  t lie  following 
Sunday.  At  the  beginning  of  the  year,  one  week  for  each  survey  season 
should  be  selected  randomly  to  increase  the  reliability  of  the  sample. 
In  this  way  the  personnel  needed  for  completing  the  surveys  can  he 
scheduled  in  advance. 

37.  Weeks,  that  include  holidays 
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or  apodal  events  at  t ho  project 


or  in  the  immediate  vicinity,  such  as  boat  races,  fishing  tournaments, 
rodeos,  etc.,  should  be  excluded  from  the  survey  sample  because  of  the 
abnormal  activity  patterns.  The  remaining  weeks  are  assigned  numbers. 

The  sample  week  is  then  selected  by  use  of  a table  of  random  numbers. 

38.  The  following  is  an  example  of  the  selection  of  the  survey 
week  for  the  summer  season  by  a table  of  random  numbers.  The  15  weeks 
of  the  summer  season,  excluding  the  Fourth  of  July  and  Labor  Day  weeks, 
are  numbered  consecutively  from  1 (first  week  of  June)  through  15  (last 
week  of  September).  Next,  a random  number  table  is  consulted.  After 
selecting  a row  in  the  table  at  random,  the  first  two-digit  number  be- 
tween 1 and  15  encountered  on  that  row  is  used;  for  example,  if  3 was 
encountered,  the  third  week  of  June  would  be  the  survey  week  for  the 
summer  season  (see  the  random  number  table,  Table  l). 

Days  to  survey 

39.  Each  recreation  area  to  be  surveyed  will  be  sampled  for  20 
hours  (10  hours  on  weekdays  and  10  hours  on  weekend  days)  during  the  sur- 
vey week.  The  hours  selected  for  the  weekday  survey  are  based  on  a 
partition  of  the  sample  week  into  two-hour  time  intervals.  The  selec- 
tion of  the  hours  would  begin  with  the  following  partition  of  the  sample 
week: 


Time 


Hours 

0600-0800 

0800-1000 

1000-1200 

1200-1^00 

lU00-l600 

1600-1800 

1800-2000 


Interval  No. 

1 

2 

3 

k 

5 

6 

7 


2*15 

Mon.  Tues.  Wed.  Thurs.  Fri. 


f 


Each  weekday  is  divided  into  seven  two-hour  intervals,  which  yields  35 
weekday  intervals  available  for  selection;  one  interval  is  selected  at. 
random  for  each  day  and  each  time.  To  a hieve  this,  begin  with  Monday 
and  select  one  interval  at  random  from  the  seven.  For  Tuesday,  select 
one  time  at  random  from  the  remaining  six.  Continue  the  process  until 
five  intervals  have  been  selected,  one  from  each  of  the  five  days.  An 
example  is  provided  below: 
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Table  1 

Tabic-  of  Karulcm  ftf  umbers 


: 

09 

73 

25 

33 

76 

52 

01 

38 

86 

31* 

67 

35 

1*8 

76 

80 

95 

90 

91 

17 

39 

29 

27 

1*9 

1*5 

37 

51* 

20 

1*8 

05 

61* 

89 

1*7 

li? 

96 

pi* 

80 

5? 

1*0 

37 

20 

63 

6l 

Ol* 

02 

00 

82 

29 

16 

65 

08 

kz 

26 

89 

53 

19 

6U 

50 

93 

03 

23 

20 

90 
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As  noted  In  the  nl'ovo  tabulation,  once  a time  interval  has  been  selected, 
all  other  like  time  intervals  are  excluded  for  the  remainder  of  the 
week.  A sampling  schedule  is  randomly  chosen  for  each  survey  week  for 
each  selected  recreation  area.  The  weekend  schedule  will  be  from  the 
predetermined  schedule  as  follows: 


Time 

Hay  s 

Hours 

Interval  No. 

Saturday 

Sunday 

0t>00-08.'0 

1 

A 

B 

0800-101*0 

> 

B 

C 

10!*  0-1 100 

C 
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1 300-1520 

)> 

A 
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1520-17*0 

s 

B 

C 

17*0-0000 

(' 

C 

A 

One  of  the  schedules.  A,  1',  or  C,  will  be  selected  at  random  for  each 
area.  If  Schedule  A were  selected,  then  recreation  1st s exiting  the  area 
from  0t'00-08.'0  hours  and  1300-1 ‘'00  hours  on  Saturday  would  be  inter- 
viewed, and  recrcnt  ionists  exiting  the  area  from  101*0-1  100  hours  and 
17*0-0000  hours  on  Sunday  would  ho  interviewed. 

1*0.  Other  than  during  t ho  summer  and  spring  recreation  seasons, 
length  of  daylight  is  generally  less  than  10  hours.  Accordingly,  the 
time  intervals  available  during  the  sample  week  are  less.  Therefore, 
the  survey  day  should  be  shortened  from  the  0600-0000  hours  used  during 
the  spring  and  summer  recreation  season  to  0800-1800  hours.  The  weekday 
partition  would  exclude  Intervals  1 and  7,  .‘Uid  selection  would  be  made 
from  the  five  remaining  intervals.  The  weekend  intervals  for  these 
shorter  day's  would  require  rescheduling  as  follows: 
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weekend  nrr i vn  1 . Bromine  of  t he  hnrio  difference  in  weekend  traffic 
pat  ternn  that  urday  nrrivnln  vermin  Sunday  depart uron',  tin'  survey  tech- 
nique dencrihed  in  the  Handbook  for  weekend  survey  a must  he  followed. 

1 pent  ion 

1*1.  It  in  important  to  select  t ho  o-nrvoy  areas  careful 1 y.  Not 
nil  acorns  pointy  nt  n project  need  to  bo  survey  ed— .lust  enough  tv-  oh- 
t.nin  n reliable  sample. 

Select  i on  of  survey  areas 

1*1*.  Keorent  ion  areas  should  hi'  nt  ratified  according  to  t ho  char- 
acteristics that  af foot  visitation  and  traffic  pattern.*.  The  purpone  of 
nt  rat  i float  ion  in  to  group  aroan  with  nimilav  vino,  facilities,  rooroa- 
t iv'n  oharnotorlnt  ton,  oto..  no  that  meaningful  load  faotorn  oan  ho  do- 
vo loped  for  application  tv'  traffic  count:'..  After  arena  are  ntratified, 
a a ample  may  then  he  drawn  for  conduct  Ing  the  nurvoy.  Stratified  sam- 
pling enahlen  the  development  of  stratum  averages  that  may  hi'  appliovi 


r 


to  all  of  the  area:;  in  the  stratum.  If 
and  randomly  sampled,  n very  large  atur.pl 
the  population  as  a whole.  Applying  the 
i nd  i v i dun  1 s t ra  t a l or  a rear.  1 wou Id  still 
example  of  one  of  the  several  processes 
below  (.also  see  Appendix  C): 


similar  areas  are  not  grouped 
e would  have  to  be  obtained  fro 
se  overall  average  statistics  t 
not  be  very  meaningful . An 
of  st rat i f icat ion  is  described 


Type  of  Aron* 

a . Camping  only. 

b . Mult  i purpose  0 .-imping. 
Small 
Large 

Vi c i ni t y 1 a 
Vicinity  .'a 

c_.  Pay  use  only. 

Smal  1 
Large 

Vicinity  lb 
Vicinity  Cb 


St  rat  um 
1 


t' 


* On  many  projects  an  eighth  type  of  area  may  be  en- 
countered, e.g. , golf  courses  and  or  resorts.  How- 
ever, these  areas  are  excluded  from  the  survey  be- 
cause it  is  more  efficient  to  estimate  attendance 
from  guest  registration  records  for  such  areas  than 
to  include  them  in  the  survey.  If  no  record.:;  exist, 
attendance  estimates  can  be  made  from  a simple  head 
count . 


it1'.  To  accomplish  the  above  st  rat  i f icat  ton,  the  reereat  ion  areas 
would  be  grouped  first  by  activity  categories  as  follows: 

a.  Camping  only.  These  are  camping  areas  situated  such  that 
recreationists  must  leave  the  area  to  participate  in  other 
project  activities,  i.e.,  water-oriented  activities. 

h.  Mult  i purpose  camping.  Those  are  areas-  where  water-oriented 
activities  are  available  within  the  area  and  both  camping 
and  day-use  reereat ion  occurs. 

0.  Piiy  use  only.  All  areas  in  this  category  would  have  im- 
mediate access  to  water-oriented  activities-  and  exclude 
camping  except  ns  incidental  or  as  overflow  areas  used 
during  peak  periods. 


lit'.  The  first  grouping  above  completely  defines 


3 


one  stratum 


specifically  those  areas  set  aside  exclusively  for  camping.  Groups  b 
and  c may  require  further  partitioning.  Group  b,  multipurpose  camping 
areas,  would  be  separated  into  two  groups  based  on  relative  size. 

There  is  no  rigid  measure  of  size  available;  none  would  be  applicable 
in  all  cases.  However,  the  partitioning  should  be  by  number  of  recrea 
tionists,  not  by  pliysical  size  of  the  area.  If  there  is  no  obvious  di 
ference  in  size,  the  median  use  level  is  used  as  the  dividing  line. 
This  grouping  completely  defines  one  additional  stratum,  i.e.,  small 
multipurpose  camping  areas. 

1*7.  The  next  step  is  to  stratify  the  large  multipurpose  camping 
areas  geographically . Again,  no  rigid  measures  exist.  The  partition- 
ing might  be  in  terms  of  east  or  west,  north  shore  or  south  shore,  or 
access  from  highway  \ or  access  from  highway  y.  With  these  groupings, 
two  more  strata  are  defined,  i.e.,  two  groups  of  large  multipurpose 
camping  areas. 

1*8.  The  final  three  strata  are  determined  from  the  "day -use  only 
areas  in  the  same  manner  as  described  in  paragraph  !*“'.  It  should  be 
noted,  however,  that  the  division  between  large  and  small  day-use  area 
need  not  correspond  with  that  for  c tunping.  Also,  the  geographic  parti 
t ioning  need  not  coincide. 

1*°.  A careful  review  of  the  areas  in  each  group  should  be  made  t 
determine  whether  visitation  or  activity  use  at  any  of  the  areas  in  t h 
group  would  be  unrepresentative  for  that  survey  period.  For  extw.pl e, 
.an  area  whose  activity  pattern  was  temporarily  interrupted  by  the 
national  championship  baton  twirling  contest  or  by  extensive  road  re- 
pairs would  not  be  selected  for  the  survey.  After  elimination  of  thos 
areas  in  the  group  that  appear  unlikely  to  be  representative,  the  grou 
should  be  selected  in  a manner  designed  to  give  broad  represent  at  ion 
to  the  different  types  of  facilities  and  conditions  affecting  their  us 
on  the  lake.  Thus,  a cross  section  of  area  groups  would  be  involved. 
Finally,  once  the  groups  have  been  determined,  a process,  of  random 
selection  should  be  employed  in  determining  which  area  from  within  eac 
of  the  preselected  groups  will  be  surveyed.  Numbers-  are  assigned  to 
each  area  within  a category,  and  the  area  to  be  sampled  is  randomly 


selected.  A minimum  of  10  percent  sampled  should  be  used.  All  selected 
areas  should  be  sampled  each  season,  although  not  necessarily  in  the 
same  week. 

Selection  of  survey  points 

SO.  The  individual  surveyors  should  be  situated  at  points  in  the 
selected  sites  to  be  surveyed  that  will  yield  accurate  results.  All 
survey  points  should  allow  the  surveyor  to  observe  the  traffic  counter, 
if  possible,  to  be  sure  vehicles  actually  cross  it.  This  may  not  be 
possible  with  one-way  loops,  for  example.  The  survey  point  should  also 
be  situated  to  provide  adequate  control  of  both  entering  and  exiting 
traffic.  In  areas  with  more  than  one  entry  and/or  exit,  it  may  be  nec- 
essary to  barricade  some  access  points  to  channel  all  visitors  past  the 
surveyor  or  to  provide  mere  than  one  surveyor  in  these  areas. 

r'l.  feme  access  areas  at  the  projects  do  not  lend  themselves  well 
to  the  above  suggestions  regarding  positioning  of  surveyors.  Problems 
in  these  areas  will  require  careful  study  to  ensure  an  accurate  survey. 
These  areas  should  be  identified  by  project  personnel  and  a description 
of  the  problem  submitted  to  the  District's  Recreation  Resource  Manage- 
ment Branch  for  review  and  action. 


Method 


V.  If  the  survey  3s  not  done  correctly,  its  accuracy  will  be  ad- 
versely affected.  It  is  essential  that  all  survey  personnel  use  the 
same  technique  in  the  conduct  of  the  surveys. 

Tlie  survey 

S3.  There  has  been  controversy  over  whether  an  entrance  cr  exit 
survey  is  best  for  obtaining  the  most  complete  information.  In  the 
past.  Districts  and  projects  have  been  free  to  choose  whichever  tech- 
nique best  reflected  average  conditions  and  measured  accurately  both 
the  number  of  recreationists  using  the  area  and  the  activities  in  which, 
they  participated.  While  both  entrance  and  exit  surveys  have  problems, 
it  is  believed  that  an  exit  survey  is  more  advantageous  because  it  is 
safer  and  allows  for  better  control  of  traffic.  Therefore,  an  exit 


survey  will  be  used  at  till  Corps  projects. 

The  survey  tear. 

bU.  It  is  important  that  the  survey  team  be  thoroughly  trained  in 
survey  procedures.  This  Handbook  provides  essential  background  and 
guidelines  for  training  the  team.  In  addition,  practice  interviews 
should  be  scheduled  and  conducted  prior  to  the  actual  survey. 

l' b . The  survey  team  should  be  composed  of  at  least  two  persons 
during  the  summer,  although  this  may  not  be  necessary  in.  the  off-season. 
Using  two  persons  will  expedite  the  flow  of  traffic  and  reduce  unneces- 
sary delays.  It  will  also  enhance  the  reliability  of  the  survey  by  mak- 
ing sure  that  the  interviews  are  not  rushed  unnecessarily . Ha oh  sur- 
veyor should  have  a clipboard  with  the  survey  forms  and  a supply  of 
sharpened  No.  C.s  pencils.  No.  pencils  are  better  than  No.  be- 
cause they  do  not  smudge  as  easily. 

'■’he  surve\  instrument 

■'O.  .'he  survey  sheet  must  be  filled  out  completely  and  correctly 
in  order  to  obtain  reliable  data.  Care  should  be  taken  that  all  infor- 
mation written  on  the  survey  sheet  is  legible  so  that  the  automat io 
data  processing  personnel  can  transfer  it  to  keypunch,  cards-.  Curves 
sheets  should  be  thoroughly  checked  before  they  are  submitted  to  the 
Tistrict  personnel,  by  use  of  the  following  guidelines: 

a,.  Head i r.g ■ "he  heading  of  each  survey  sheet  should  be 
filled  out  completely.  "his  includes: 

(O  Made  by:  Name  of  surveyor. 

Sheet  number:  Kaeh  sheet  should  be  numbered  in 
sequence . 

(3)  Project:  Name  of  lake  or  project . 

(!*'  Area:  Name  of  access  area. 

( ) Date:  Date  of  the  survey. 

K Vert ioal  columns . All  entries  on  the  survey  forms  should 
be  made  neatly.  Numbers  must  be  placed  in  t lie  specific 
space  provided.  Care  should  be  taken  not  to  make  an 
entry  in  an  adjacent  space  or  in  between  two  spaces.  To 
assure  that  this  will  not  be  a problem,  numbered  entries 
should  be  preceded  by  :.eros  where  more  than  one  column  i s 
provided  under  an  entry  heading,  i.e.,  fishing 


c_.  Header  card.  A single  header  card  will  be  used  to  iden- 
tify survey  data  from  Corps  recreation  areas.  It  may  be 
noted  that  spaces  1 through  l6  (see  survey  fora.  Fig- 
ure 3)  are  reserved  to  identify  project,  area,  data, 
and  other  such  information  pertinent  to  individual  survey 
entries.  The  data  on  the  header  card  will  be  recorded 
as  follows : 


Spaces 

Information 

1-2 

Day  (1  through  n) 

3-1* 

Month  (l  through  12) 

5-6 

Year  (number) 

7-10 

Project  (l  through  n) 

11-12 

Area  (l  through  n) 

13-11 

Percent  of  total  traffic  on  weekday 

15 

Weekday /weekend  (l  or  2) 

16 

Survey  (1  through  n) 

This  information  will  be  punched  on  a separate  card  from 
the  survey  data  and  will  serve  to  identify  all  subsequent 
entries . 

d_.  Body  of  the  survey  form.  The  survey  form  is  divided  into 
necessary  information  in  the  first  18  columns.  The  re- 
mainder of  the  form  is  concerned  with  information  about 
user  preference  that  may  be  of  concern  to  projects.  Some 
of  this  information  can  be  altered  based  on  project  needs. 
In  addition,  there  are  several  "free"  columns  that  could 
be  used  for  information  that  might  be  useful  locally. 

Figure  U shows  the  types  of  vehicles  to  be  included  in  the 
recreation  survey.  Some  parties  will  not  wish  to  be  in- 
terviewed because  of  lack  of  time,  etc.  In  addition,  dur- 
ing rush  periods,  interviewers  will  not  be  able  to  stop 
all  vehicles.  These  are  classified  as  passed  vehicles 
(PV's);  only  a count  of  such  vehicles  is  necessary.  PV's 
are  not  included  in  the  development  of  load  factors . How- 
ever, it  is  useful  to  account  for  the  number  of  PV's  for 
survey  evaluation.  A high  percentage  of  PV's  may  indicate 
a biased  sample  and/or  the  need  to  provide  additional 
surveyors . 

Nonrecreation  vehicles  (NRV's)  include  Corps,  contractor, 
delivery  and  other  such  vehicles,  and  interviews  are  also 
not  required;  axle  counts  are  necessary , however.  Poten- 
tial interview  vehicles  include  RRV's  (no  interview,  axle 
count  only)  and  project  and  area  RV's.  Limited  inter- 
views will  be  conducted  with  area  RV's  and  a full-scale 
interview  will  be  conducted  with  project  RV's.  It  should 
be  noted  that  all  project  RV's  are  also  area  RV's. 

Each  horizontal  line  on  the  sheet  reflects  the  information 
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Survey  Data 
(Project  & Area  RRVi) 
• Axle  Count  Only 


Survey  Data  (Project  Survey  Data 

RRVi)  RRV’s  & Area  RV’s)  (Project  & Area  RV's) 

ily  • Axle  Count  • All  Information  in 

• No.  of  Persons/Vehicle  Survey  Form 

•Camping  at  Project 

•Camping  at  Area 
•Shared  Campsite  with 
Another  Party 

• No.  of  Days  Camped 

Figure  4.  Types  of  vehicles  included  in  the  survey  and 
the  information  to  be  obtained  from  each  vehicle 


obtained  from  one  motor  vehicle  that  exits  past  the  survey 
point  (see  survey  form,  Figure  3). 

(1)  Columns  1-3.  These  columns  are  reserved  to  identify 
individual  survey  entries.  Each  motor  vehicle  that 
exits  is  assigned  a consecutive  number.  The  spaces 
allow  up  to  999  entries  from  an  area  during  a single 
day.  If  only  one  surveyor  is  utilized  at  an  area, 
the  survey  entries  may  be  coded  consecutively  during 
the  day  as  time  permits.  If  several  surveyors  are 
involved,  the  survey  entries  on  all  forms  may  be 
coded  at  the  conclusion  of  the  survey  period. 

(2)  Columns  4-13.  These  columns  provide  most  of  the  in- 
formation necessary  to  generate  the  load  factors  for 
visitation  estimation.  The  other  essential  informa- 
tion (hours  spent  in  day  use  activities)  is  contained 
in  Columns  42  and  43. 


...  ,Ai 


(a)  Column  It.  Enter  the  total  number  of  axles  of  t lie 
vehicles  stopped  (including  trailer).  If  the 
vehicle  is  a passed  vehicle  (l’V),  enter 

(b)  Column  Nonrecreation  vehicles  (NKV)  can  usu- 
ally be  identified  as  they  approach  the  survey 
point.  Identify  nonrecreation  vehicles  such  as 
service  trucks,  gasoline  trucks.  Corps  trucks, 
contractors'  vehicles,  law  enforcement  officers, 
etc.,  by  entering  1 in  Column  5.  If  it  is  not 
an  NKV,  enter  a (J. 

(c)  Column  b.  If  it  cannot  be  determined  by  observa- 
tion that  the  vehicle  is  an  NKV,  the  vehicle 
should  be  stopped  and  the  survey  purpose  explained 
The  surveyors  should  greet  each  respondent  pleas- 
antly by  stating  their  name  and  the  purpose  of  the 
survey.  The  opening  statement  need  not  be  the 
same  for  each  vehicle  but  should  be  something  like' 
the'  following: 

"Hello,  I'm  ( T i 1. 1 e ) ( Niimo ) . We'  are  con 

ducting  i survey  designed  to  gel  information  oo 

visitat  ion  (Name'  of  I’roje'ct  ) so  that  we' 

can  better  serve  your  needs.  Would  you  please 
take  a tVw  minute's  t.o  answe'i*  seimo  e^uest ions. 

Thank  you,  we  really  appreciate  it." 

The'  following  question  should  then  be-  asked: 

Wild,  YOU  BE  RETURN  I Nil  TO  THK  PROJECT  TODAY? 

If  the  answer  is  NO,  enter  a t*  in  Columns  b and  7 
and  begin  the  questioning  with  Columns,  8 and 
This  is  a project  and  area  KV. 

If  the  answer  is  YES , enter  a 1 i ti  Column  b and 
ask  the  ne'xt  quest  i oi'. . 

(dl  Column  7.  Ask: 

Wild,  YOU  UK  KKTURNINt!  TO  TUT?  AKKA  DURINU  Till? 
VISIT? 


If  the  answer  i s Y KS , enter  a I in  Column  7 and 
conclude  the'  interview.  This  i s a project  and 
area  ret. urn  recreat  ion  vehicle  (RRV). 

If  the  answer  is  NO,  enter  a 0 in  Column  7 and 
record  the  number  of  persons  in  the'  vehicle' 
(Ce'lumns  8 and  o).  In  addition,  ask  the'  camping 
questions  (Columns  10-lJt).  This  is  an  urea  KV , 
but  a project  RRV. 

(e-)  Ce'lumns  >8  and  n.  Enter  the'  number  of  poe'ple  in 
the  vehicle',  dust  count  tlu'tn.  IV  not  ask  unless. 


it  cannot  bo  determined  from  observation  (e.g. , 
motor  homes,  vans,  buses,  etc,). 

( d)  Columns  IQ-1*  i.  Those  columns  provide  an  indicat  ion 
of  the  recreation  activities  which  visitors  may 
part ic i pat  e in. 

(a)  Column  10.  Ask: 

HAVE  YOU  BEEN  CAMPING  AT  THE  PROJECT? 

Tf  Y EC- , enter  1.  If  NO,  enter  If  the  answer 
is  yes,  proceed  to  the  next  question.  If  the 
answer  is  no  and  the  vehicle  is  a project  KY  (0 
in  Column  0 1 , proceed  to  Column  lr>).  If  the  vehi- 
cle is  a project  KKV  (1  in  Column  o),  conclude 
the  interview. 

(b)  Column  11.  If  the  party  has  been  camping  ask: 

HAVE  YOU  BEEN  CAMPING  AT  THIS  AREA? 

If  the  answer  is  YEP,  enter  1.  If  the  answer  is 
NO,  enter  Then  proceed  to  the  next  question. 

(c)  Columns  1C  and  1 I.  Ask : 

HOW  MANY  PAYG  HAVE  YOU  PPENT  CAMPING? 

Enter  the  number  of  days. 

(d)  Column  Ut . Ask: 

PIP  YOU  SHARE  A CAMPGITE  WITH  ANOTHER  PARTY? 

If  Y EC' , enter  1.  If  NO,  enter  J.  If  the  vehicle 
is  a project  RV  tJ  in  Column  (-> ) , skip  to  Column  18. 
If  the  vehicle  is  a project  RRV  (1  in  Column  b), 
conclude  the  interview. 

(e)  Co  1 umns 1 s-lb.  Ask: 

HOW  MANY  PKOIT.E  IN  YOUR  PARTY  WERE  PICNICKING? 

11'  NONE,  enter  in  both  Coltmuts  l1'  and  It'  and 
skip  to  Column  ltd.  If  YEP , enter  the  number  of 
persons  and  continue  to  Column  IT. 

(f)  l\ vh uni i IT  ■ Ask: 

PIP  YOUR  PARTY  UPE  PICNICKING  FACILITIES? 

if  YEP,  enter  1 in  Column  IT;  if  NO,  enter  iJ. 

Then  proceed  with  next  series  of  questions.. 

(g)  Columns  K'-M . These  columns  represent  specific 
day-use  activities.  Some  are  seasonal  and  may  be 
emitted  if  not  appropriate  for  the  project  or 
season.  Ask: 


HOW  MANY  PERSONS  FART  10 1 RATED  IN  THK  FOLPOWINi 
ACTIVITIES"* 


Verbally  go  through  the  list  with  the  head  of  the 
party  and  enter  the  number  of  persons  in  the  appro- 
priate columns.** 

Ask  if  any  members  of  the  party  used  a launching 
ramp  and  enter  the  proper  code  in  Column  00. 

If  t lie  project  has  a boat  dock  or  marina,  ask  if 
any  members  in  t lie  party  used  any  of  the  facili- 
ties or  services  during  their  visit.  Enter  the 
proper  code  in  Column  01.  If  there  is  no  dock  or 
marina,  omit  the  question  from  the  survey. 

(Some  other  activities  may  be  substituted  in 
Columns  l1'  through  Uo  that  are  more  appropriate 
for  the  project  or  seasons.) 

If  there  are  others  not  listed,  place  the  number 
in  Column  U 1 and  list  the  activity  in  the  remarks 
section. 

(h)  Columns  U.'-Uj.  For  all  parties  not  camping  ask: 

HOW  MANY  HOURS  DTP  YOUR  PARTY  SFF.NP  IN  DAY -USE 
ACTIVITIES"* 

The  minimum  amount  of  time  to  be  recorded  in 
Columns  UO  and  U.l  is  1 hour  (Ol).  Round  all  parts 
of  )ui  hour  above  1 hour  to  the  nearest  whole  hour. 

(U)  Columns  UU-US.  These  columns  provide  space  for  the 

necessary  information  about  area  of  user  origin,  which 
can  be  used  t.o  derive  distance  traveled  t o the  area. 
Ask: 

WHAT  IS  YOUR  HOME  Z IP  CODE" 

Enter  the  Zip  Code  in  the  columns. 

(‘0  Columns  Uo-Sl  provide  information  on  the  equipment 
that  the  visitors  used. 

(a)  Column  Uo.  Use  the  card  provided  (see  Figure  ‘0 
and  enter  the  code  for  the  type  of  camping 
equipment . 


* If  information  by  recreation  area  is  desired  rather  than  for  the 
project,  these  questions  would  need  to  be  asked  of  area  RY’s.  This 
would  require  minor  modi f ications  of  the  questionnaire.  For  this 
reason,  it  is  recommended  that  the  WES  research  staff  be  available 
for  consultation  with  District  and  project  personnel. 

**  Additional  guidelines,  for  asking  the  activity  questions  are  provided 
in  Appendix  D (also  see  Reference  l). 


CAMPING 


vy 


Truck  Compere 
Code  1 


Camping  Trailers 
Code  2 


Travel  Trailers 
Code  3 


Motor  Homes  or 
Self-Propelled  Vans 
Code  4 


Code  5 


Figure  Type  of  camping  equipment  used  by  party 


(b)  Oolutr.ii  ‘h\  Use  t ho  card  provided  (see  Figure  o' 
and  enter  the  code  for  ttie  type  of  boat  in* 
equipment . 

(o'  Column  *'l.  Use  the  card  provided  (see  Figure  7) 
and  enter  the  code  for  the  type  of  other  recrea- 
tion vehicles. 

(*''  Columns  N'-t'l.  These  columns  provide  information  on 
vlty  the  persons  selected  t lie  project.  Hand  the  head 
of  the  party  the  project  selection  card  and  ask: 

WHICH  OF  THKi'F,  IF  ANY,  WF.KF  OONOl PF.HFX'  IN  OFI.FOTINO 
THU>  PROJECT? 

Enter  .1  in  any  of  the  Columns  ‘'.'-el  corresponding  tv' 
an  answer  by  the  visitor. 

BOATING 


Sail 

Code  3 


Figure  ('. 


’•'ype  of  boat  used  In  party 


VEHICLES 


Bicycle 
Code  1 


Motorcycle 
Code  2 


Four  Wheel 
Code  3 


Snowmobile 
Code  4 


Figure  7.  Other  recreation  vehicles  used  by  party 

Column  No.  List 


Close  to  Home  >e»  - 1 No  - 0 

RccorntncmM  by  Prfonds  'in  - 1 No  5 

* 

Vi»i»ed  Be  tore  S r\  - 1 No  - t-* 

Gote  Attendant  Vet  - 1 No  - 0 

Tlectru  Hookupi  "S  t\  - 1 No  - 0 

Flu»h  tei  IfH  Vw  • i No  - 0 

* 

Boat  Romp  Vet  - 1 No  - ^ 

C\»mp  Station  Ne»  - 1 No  - 0 

_8 

Neort's  Attrov  fiont  > et  - 1 No 

Other  ( l i\t  in  RemoivO 

Note  any  other  reasons  given  under  remarks. 

(7)  Columns  p0-7p.  These  columns  provide  information  on 
user  preference  and  desired  improvements.  Ask  the 
head  of  the  party  to  turn  the  card  over  and  tell  you: 

WHAT  TYPES  OF  IMPROVEMENTS  PO  YOU  DESIRE  AT  THIS 
PROJECT? 


i 


I 


H s 


I lace  a 1 in  the  appropriate  column  of  improvements 
to  indicate  the  visitor's  preference. 


Column  No. 


List 


el 


More  Picnic  Site*  Yes  - 1 No  - 0 

More  Comp  Site*  Ve*  - 1 No  - 0 

More  Group  Comp  Site*  Ve*  - ) No  - 0 

Electrical  Outlets  Yes  - 1 No  - 0 

Flush  Toilet*  Ve*  - 1 No  - b 

Shower*  Ye*  - 1 No  - 0 

Dump  Stolons  Ve*  - \ No  - 0 

Pull  Through  Comp  Site*  Ve*  - ! No  - 0 

Rifle  Ronge*  Ve*  - 1 No  - 6 

Motorbike  Trail*  Ye*  - 1 No  - 0 

Archery  Ranges  Ye*  - 1 No  - 0 

Tenni*  Court*  Ve*  - 1 No  - 0 

Horseback  Riding  Ve*  - 1 No  - 0 

Hiking  and  Nature  Trails  Ve*  - 1 No  - 0 

Other  Yes  - 1 No  - 0 ( list  in  Remarks^ 

If  others,  list  in  the  remarks. 

Remaining  Columns.  The  remaining  columns  are  for 
additional  information  that  may  be  useful  to  the 
project. 
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FART  V:  ESTIMATING  RECREATION  VISITATION 


ST.  The  previous  chapter  recommended  that  an  exit  survey  be  used 
to  generate  the  necessary  recreation  information  to  support  t he  visita- 
tion estimation  procedure.  This  section  shows  how  that  information  will 
be  used  and  provides  a framework  for  estimating  visitation  in  terms  of 
t he  types  of  analyses  that  should  be  used. 

General  In format  ion 


1'8.  Tiie  RRMS  requires  the  number  of  recreation  days  of  use  be 

specified  for  each  month  of  the  year,  as  well  as  a total  for  the  entire 
o 

year.  In  addition,  it  requires  the  percentage  of  activity  use  in  eight 
activities,  including  picnicking,  camping,  swimming,  waterskiing, 
boating,  sightseeing,  fishing,  and  hunting.  The  system  requires  the 
estimation  of  the  average  attendance  for  weekend  days  during  the  peak 
month(s)  for  both  family  day  use  and  family  camping.  All  of  this  infor- 
mation is  required  for  each  project  as  a whole. 

59.  The  RRMS  also  requires  the  annual  number  of  recreation  days  of 
use  at  each  project  area  as  well  as  the  visitation  to  fee  areas.  The 
system,  however,  does  not  require  estimation  of  activity  days  of  use  at 
individual  recreation  areas;  many  of  the  projects  and  Districts  estimate 
this  use  by  supplementing  the  survey  and  traffic  counts  with  addit ional 
data  c lection. 

Ttie  Heritage  Conservation  and  Recreation  Service  (HCRS)  re- 
quires hat  visitation  information  be  assembled  both  in  terms  of  visitor 

hours  and  12-hour  visitor  days,  as  well  as  the  more  common  measurement 

q 

of  recreation  days. 

Definition  of  recrea- 
tion  visitation  terms 

6l.  Visitor  hours,  visitor  days,  and  recreation  days  are  defined 
as  follows: 

a.  Visitor  hour.  This  is  defined  as  the  presence  of  one  or 
more  persons  on  an  area  of  land  or  water  for  the  purpose 


of  engaging  in  one  or  more  recreation  activities  during 
continuous,  intermittent,  or  simultaneous  periods  of  time, 
aggregating  to  60  minutes. 

in  Visitor  day.  A visitor  day  is  defined  as  12  visitor  hours 
which  may  be  aggregated  continuously,  intermittently,  or 
simultaneously  by  one  or  more  persons. 

c_.  Recreation  day.  This  is  defined  as  the  presence  of  one 
person  on  an  area  of  land  or  water  for  the  purpose  of 
engaging  in  one  or  more  recreation  activities  during  a 
portion  or  all  of  a 2^-hour  period.* 

The  procedure  outlined  in  this  report  provides  information 
that  will  satisfy  the  HCRS  and  RRMS  data  collection  re- 
quirements. Essentially  the  Handbook  presents  a method- 
ology that  will  estimate  both  12-hour  visitor  days  and 
rec  reat i on  days . 

Indicators  of  visitor  use 

62.  In  assembling  visitor  information,  project  personnel  should 

realize  that  many  indicators  of  visitor  use  are  available  for  analysis. 

„ 7 

borne  of  these  various  indicators  are  as  follows: 

a.  Office  records.  Office  records  include  information  con- 
cerning conducted  tours,  organized  group  functions,  camp- 
ing receipts,  etc. 

b_.  Second  party  records . These  records  include  activities 
administered  by  concessionaires,  organized  groups,  public 
institutions,  etc. 

c_.  Membership  lists.  These  lists  include  activities  by  clubs 
organized  groups,  concessionaires  with  boat  mooring  spaces 
boat  clubs,  etc. 

cl.  Self-registration  records.  These  records  include  areas 
where  hunters,  wilderness  users,  boaters,  fishermen, 
etc.,  are  required  to  sign  in  and  out. 

e.  Traffic  counters.  Usually  these  devices  are  used  at 
recreation  areas  with  high  density  use  and  controlled 
access — having  few  entrances  and  exits.  Traffic  coun- 
ters are,  and  no  doubt  will  continue  to  be,  the  main 
information  source  for  estimating  recreation  visitation 
on  Corps  lands.  Therefore,  guidelines  for  locating. 


* In  many  instances,  the  term  recreation  visits  has  been 
changeably  with  recreation  days.  Specifically,  a visit 
the  entry  of  one  person  into  a recreation  area  to  carry 
recreation  activities. 


used  inter- 
is  defined  as 
on  one  or  more 


r 


k 
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recording,  and  tabulating  information  from  these  devices 
have  been  explained  in  this  Handbook. 

f_.  Predetermined  vehicle  counts.  Vehicle  and/or  boat  coun- 
ters and  photography  might  be  utilized  during  predeter- 
mined sampling  periods  when  the  use  of  traffic  counters 
is  not  feasible.  A technique  developed  by  the  U.  S.  Fish 
and  Wildlife  Service  is  provided  in  Appendix  E. 

£.  Random  vehicle  counts.  Vehicle  counts  via  observation 
when  visiting  an  area  for  another  purpose  might  also  be 
used  when  public  use  is  not  sufficient  to  warrant  regular 
ranger  patrols. 

h.  Special  events.  This  item  includes  the  number  of  specta- 
tors at  boat  races,  water  shows,  dedications,  etc.  Where 
these  spectators  may  park  outside  the  project  boundary 
and  not  cross  a traffic  counter,  attendance  estimates 
may  be  based  on  news  clippings,  interviews,  observations, 
etc. 

i_.  Organized  camps.  This  type  of  visitation  estimate  in- 
cludes the  records  of  Boy  Scout,  Girl  Scout,  or  church 
camps,  and  travel  trailer  groups.  Estimates  of  this  usage 
can  sometimes  be  furnished  by  the  sponsoring  organization. 

j_.  Walk-in  visitors.  Visitation  estimates  can  also  be  made 
of  those  persons  who  gain  access  to  Corps  lands  and  waters 
without  crossing  a traffic  counter  in  a recreation  vehicle. 
Examples  of  such  use  include  adjacent  residents  going  to 
their  docks  on  a lake  or  fishing  along  the  shoreline  or 
visitors  from  nearby  business  establishments  (motels, 
resorts,  etc.)  who  use  adjacent  land,  water,  and  lakeshore. 
Estimates  of  walk-in  type  usage  must  be  based  on  field 
observations  and  the  specialized  knowledge  of  the  project 
managers . 

A method  for  estimating  one  aspect  of  walk-in  traffic  is 
to  establish  load  factors  (the  annual  number  of  recreation 
days,  etc. ) to  be  applied  to  the  number  of  second  homes 
or  permanent  residences  in  the  vicinity  of  a project.  A 
technique  developed  and  used  by  the  Louisville  District 
is  discussed  in  Appendix  F.9 

Visitation  Estimation  Methodology 

63.  Some  Corps  Divisions  and  Districts  have  special  regulations 
regarding  the  timing  and  type  of  information  required  from  projects. 

The  procedure  described  below  is  meant  to  be  superimposed  over  existing 
Division  and  District  regulations.  The  purpose  of  this  procedure  is  to 
standardize  recreation  visitation  estimation. 


ho 


1 


I 


!i 


Visitation  estimation  responsibility 

t->U . Recreation  visitation  estimates  will  be  prepared  on  a monthly 
basis.  The  District  Engineer  will  determine  whether  the  data  for  the 
reports  are  to  be  computed  at  the  project  level  or  if  the  traffic  count 
data  are  to  be  furnished  to  the  District  Office  for  computer  analysis. 
Although  projects  in  some  Districts  are  currently  applying  load  factors 
to  estimate  visitation,  and  it  is  expected  that  this  may  continue  for 
some  time,  the  Districts  should  attempt  to  shoulder  this  responsibility 
as  soon  as  possible.  In  any  case,  raw  traffic  data  or  finished  reports 
will  be  furnished  to  the  District  Office  by  the  10th  working  day  of  the 
following  month  (e.g.,  July  visitation,  or  raw  traffic  data,  will  be 
furnished  by  10  August). 

6?.  Total  project  visitation  will  be  the  sum  of  the  vehicle  counts 
(with  load  factors  applied)  combined  with  the  best  estimate  of  visita- 
tion to  lands  and  waters  in  remote  areas  plus  any  other  special  visita- 
tion not  accounted  for  through  traffic  metering.  Recreation  visitation 
will  not  include  persons  passing  over,  through,  or  along  the  project, 
or  persons  who  may  stop  momentarily  to  view  a project  area  or  structure. 
The  total  vehicle  count  to  each  of  the  reported  areas  will  be  reduced 
by  an  adjustment  factor  (obtained  from  the  recreation  surveys)  to  com- 
pensate for  multiple-axle  vehicles  (e.g.,  boat  and  camping  trailers, 
three-axle  RV's,  etc.).  Adjustment  in  the  traffic  count  will  also  be 
made  for  nonrecreation  vehicles  and  return  recreation  vehicles.  The 
general  procedure  in  estimating  visitation  is  outlined  below: 


Jtep  l.  Traffic  count  data  will  be  reduced 
only  final  exit  recreation  traffic. 
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b.  Step  A distinction  will  be  made  between  project  and 
area  visitors,  if  necessary.  If  an  individual  visits 
only  one  area,  then  tie  should  be  recorded  as  both  a pro- 
ject and  area  visitor  at  that  area.  If  he  visits  more 
than  one  area,  his  contribution  to  project  visitation  is 
recorded  only  when  ho  makes  his  final  departure  from  the 
project.  His  contribution  to  area  visitation  is  recorded 
when  he  makes  his  final  departure  from  ('act:  area.  Project 
visitation  is  additive  among  all  areas;  area  visitation 
is  not.. 

c_.  Jtep  j.  The  exiting  recreation  traffic  (both  project 
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and/or  area)  will  be  converted  to  the  total  number  of 
vehicles . 
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ci.  Step  4.  Load  factors  will  be  applied  to  the  number  of 
exiting  vehicles  (both  project  and/or  area)  to  estimate 
the  number  of  visitors.* 

e_.  Step  . Another  load  factor  (number  of  hours  and  12-hour 
visitor  days  per  visitor)  will  be  applied  to  the  estimate 
of  recreation  visitors  (project  only)  to  obtain  the  number 
of  visitor  hours  and  visitor  days. 

£.  Step  6.  A final  Joad  factor  will  be  applied  to  ttie  esti- 
mate of  recreation  visitors  (both  project  and/or  area) 
to  estimate  the  recreation  days. 

Visitation  estimation  procedure 
(a  simple  hypothetical  analysis) 

66.  The  hypothetical  analysis  presented  here  could  be  a single 
area,  or  a stratum  of  several  areas,  where  it  has  been  determined  that  a 
single  survey  provides  the  necessary  load  factors  to  estimate  visitation 
for  all  areas.  Obviously  this  analysis  would  have  to  be  repeated  for 
all  stratified  areas  and  combined  with  any  other  visitation  information 
that  is  not  picked  up  through  traffic  counters.  A later  example  will 
show  how  this  is  done. 

67.  Table  2 presents  hypothetical  recreation  survey  data  for  a 
hypothetical  project.  The  data  are  separated  between  weekend  and  week- 
day; it  may  be  assumed  that  the  data  were  collected  by  random  sample 
and  that  a statistically  valid  estimate  of  population  parameters  was 
obtained. 

66.  As  described  in  another  section  of  this  Handbook,  traffic  is 
split  into  three  separate  components — NRV's,  RRV's  and  RV's.  The  term 
recreation  vehicles  should  not  be  confused  with  RV's — those  that  are 
devoted  primarily  to  camping  (e.g.  , vans,  buses,  etc.).  The  term  RV  in 
this  Handbook  refers  to  any  vehicle  carrying  visitors  whose  primary  pur- 
pose has  been  recreation  and  who  are  now  making  a final  departure  from 


* Load  factor,  used  throughout  this  Handbook,  is  a broad  generic  term 
used  to  describe  various  types  of  weighting  factors  (i.e.,  number  of 
people  per  car,  number  of  hours  per  visitor,  number  recreation  days 
per  visitor  day,  etc.).  A specific  definition  may  only  be  obtained 
by  consulting  the  text  of  the  Handbook. 
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Table  2 

Hypothetical  Recreation  Survey  Data 


the  project  or  area.  The  vehicle  could  contain  a group  of  young  people 
who  have  been  swimming  at  the  beach,  a family  camping  party,  or  several 
fishermen.  For  this  simple  example,  assume  that  this  project  has  only 
a single  area.  Thus,  the  problem  of  distinguishing  between  area  and 
project  visitation  is  not  necessary. 

6Q.  Tiie  survey  data  in  Table  2 are  next  subjected  to  the  basic 
analysis  necessary  to  develop  load  factors  (see  Table  3).  At  this 
point,  it  may  be  noted  that  the  load  factors  are  still  in  terms  of 
weekday  and  weekend  recreation  use. 

TO.  Before  the  estimate  of  visitation  for  a particular  month  is 
made , however,  the  factors  described  above  must  be  weighted  so  that  a 
single  factor  can  be  applied  to  axle  counts.  Table  it  shows  how  each  of 
these  factors  is  converted  into  a single  factor.  To  develop  these  fac- 
tors , the  percentage  of  recreation  traffic  (survey  data)  is.  multiplied 
by  the  percentage  of  weekly  distribution  of  vehicles  for  both  weekday 
and  weekend  periods.  This  latter  factor  is  obtained  from  the  percentage 
breakdown  taken  directly  from  the  counters  during  the  survey  week.  This- 
is  why  the  traffic  counters  must  be  read  at  the  specified  times.  As. 
presented  in  Table  I*,  the  weighted  load  factor  for  recreation  traffic 
to  be  applied  to  monthly  traffic  counts  is  0.b8;  the  average  number  of 
axles  per  vehicle  is  2.8l;  the  number  of  recreation  visitors  per  vehicle 
is  3.8;  and  the  number  of  18-hour  visitor  days  per  recreation  visitor 
is  2. It.  These  data  are  applied  to  the  monthly  traffic  count  s to  esti- 
mate visitation  for  the  project.  It  should  also  be  pointed  out  that 
these  load  factors  may  vary  by  season.  This  is  the  reason  that  seasonal 
recreation  surveys  are  suggested  for  each  project . 

Application  of  the  six-step  proce- 
dure  (a  simple  hypot.het.  i cal  exampl  < 0_ 

71.  Suppose  that  during  August,  the  particular  project  for  which 
these  hypothetical  survey  data  are  valid  had  a total  of  >',V'0  axle 
counts  (Table  S).  This  iixle  count,  figure  would  first  have  to  be  reduced 
to  include  only  recreation  axles.  The  resulting  figure  would  be  . -.‘'vi 
axles.  Since  this  is  only  a single  area  project  , a distinction  does  not 
have'  to  be  made  between  area  and  project  visitation.  Next,  the  figure 
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Table  1* 

Visitation  Analysis  of  Survey  Data 


DISTRIBUTION  OF  WEEKLY  VISITATION 

- VEHICLES  DURING  SURVEY  PERIOD 

VEHICLES 

Date  7 Aug.  78  (Monday  AM) 

Counter  Reading 

1*3000 

Date  11  Aug.  78  (Friday  PM) 

Counter  Reading 

1*7000 

Date  lU  Aug.  78  (Monday  AM) 

Counter  Reading 

50000 

Vehicles  DTW*  (No. ) 

1*000  or  0.57 

Vehicles  WE*  (No. ) 

3000  or  0.1*3 

Total 

7000  1.00 

REDUCTION  FACTOR  - PERCENT 

AXLES  RECREATION  TRAFFIC 

RV 

Weighted  Distribution 

WDV* 

DTW  0.583  x 

0.57  DTW  = 0.33 

WE  0.8lU  x 

0.1*3  WE  = 0.35 

0.68  WLF* 

REDUCTION  FACTOR  - AXLES/RV 

Axles/ 

Weighted  RV 

WDV 

DTW  3.00  x 

0.57  DTW  = 1.71 

WE  3.18  x 

0.1*3  WE  = 1.37 

3.08  WLF 

LOAD  FACTOR  - PERSONS/VEHICLE 

Persons/ 

Weighted  Vehicle 

WDV 

DTW  3.6  x 

0.57  DTW  =2.1 

WE  U.O  x 

0.1*3  WE  = 1/7 

3.8  WLF 

(Continued) 

* DTW  - During  the  week;  WE  - Weekend;  WDV  - Weekly  distribution  of 
vehicles;  WLF  - Weighted  load  factors. 
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Table  U (Concluded) 


LOAD 

FACTOR  - VISITOR  DAYS/PERSON 

Weighted 

12-Hr  Visitor 
Days/Person 

WDV 

DTW 

1.9  x 

0.57  DTW  =1.1 

WE 

3.1  x 

0. 1*3  WE  = 1^3 

2.1*  WLF 

LOAD  FACTOR  - RECREATION  DAYS/PERSON  ' 

! 

Weighted 

Recreation 
Days /Person 

WDV 

DTW 

1.3  * 

0.57  DTW  = 0.7*4 

WE 

1.8  x 

0.1*3  WE  = 0.77 

Table  5 


Hypothetical  Visitation  Estimate 


Corps  Project,  Somewhere,  USA) 


Date  July  31,  1978 


Counter  Reading  10,250 


Date  Aug.  31,  1978 


Counter  Reading  1*7 ,800 


Total  Axles 
(Aug. ) 


37,550 


Step  1 - REDUCTION  - PERCENT  RECREATION  TRAFFIC 


37,550  x o.68  = 25,531*  Axles 


Step  3 - REDUCTION  - NUMBER  OF  VEHICLES* 


25,531* 


3.08  x 2 
(round  trip) 


1*  ,ll*5  Vehicles 


Step  1*  - LOAD  FACTOR  - NO.  OF  PERSONS 


l*,ll*5  x 3.8  = 15,751  Persons  (or  visitors) 


Step  5 - LOAD  FACTOR  - NO.  OF  12-HOUR  VISITOR  DAYS 


15,751  x 2.U  = 37,802  12-Hr.  Visitor  Days 


Step  6 - LOAD  FACTOR  - NO.  OF  RECREATION  DAYS 


15,751  x 1.51  = 23,781*  Recreation  Days 


* This  project  has  only  one  recreation  area;  thus,  step  two  has  been 
eliminated. 
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would  have  to  be  reduced  to  an  estimate  of  the  recreation  vehicles. 
Assuming  all  vehicles  pass  over  the  counter(s)  twice  in  arriving  at  and 
departing  from  area(s)  (assuming  a single  exit),  the  recreation  axle 
count  would  have  to  be  divided  by  twice  the  average  number  of  axles  per 
recreation  vehicle  (3.08  * 2).  If  a multiple  entry/exit  exists,  then 
traffic  counts  would  have  to  be  combined  and  a survey  conducted  to  deter- 
mine the  appropriate  factors  to  reduce  the  multiple  counts.  It  may  be 
noted  that  a total  of  *i,l**5  recreation  vehicles  arrived  at  the  project 
during  the  month  of  August.  These  basic  calculations  are  required  to 
compute  the  number  of  recreation  visitors,  12-hour  visitor  days,  and 
recreation  days.  Utilizing  the  hypothetical  load  factors  and  the 
Steps  1 and  3 procedure,  it  will  be  noted  that  15,561  recreation  visi- 
tors arrived  at  the  project  during  August;  a total  of  37,802  12-hour 
visitor  days  and  23,78**  recreation  days  were  spent  at  the  project.  The 
larger  number  of  visitor  days  compared  with  recreation  days  indicates 
that  the  project  probably  included  a camping  area.  If  the  project  pre- 
dominantly entertained  day  use,  then  the  number  of  recreation  days  could 
have  exceeded  the  number  of  12-hour  visitor  days. 

Distinction  between 
project  and  area  visitation 

72.  The  previous  example  was  for  a simple,  single  area  project. 

A multiple  area  project  presents  a more  complex  problem.  In  these  cases, 
a party  may  visit  more  than  one  area.  Their  contribution  to  project 
attendance  is  only  counted  at  the  area  of  final  departure.  Their  contri- 
bution to  individual  area  attendance  is  counted  as  they  make  a final 
departure  from  each  area. 

73.  The  procedure  previously  described  in  the  hypothetical  example 
will  be  used  to  estimate  area  and  project  visitation.  A major  differ- 
ence is  that  the  survey  results  are  used  to  distinguish  between  area  and 
project  visitors.  Columns  6 and  7 of  the  survey  provide  the  data 
necessary  to  make  this  distinction.  The  same  basic  statistics  and  load 
factors  (see  one  area  example)  must  be  calculated  for  both  the  area  and 
project  visitors. 

7**.  The  best  way  to  visualize  the  difference  between  area  and/or 


project  visitation  is  to  review  the  possible  survey  responses  (see 
Table  6).  In  this  table  three  possible  responses  categorize  recreation 
visitors  into  project  and  area  RV's,  or  project  RRV's  and  area  RV's,  or 
project  and  area  RRV's. 

Table  6 

Survey  Data  Utilized  to  Distinguish  Between  Area 
and/or  Project  Visitors 


Columns  on 
the  Survey  Form 


Possible  Survey  Responses 

2 


* Returning  to  project. 

**  Returning  to  area. 

75-  Respondent  No.  1 will  not  be  returning  to  the  project  or 
area.  The  statistics  from  this  type  of  response  should  be  included  in 
the  development  of  load  factors  for  both  project  and  area  visitation. 

76.  Respondent  No.  2 is  an  area  RV  and  a project  RRV.  He  in- 
dicates he  will  be  returning  to  the  project  the  day  of  the  survey 
(Column  6),  but  he  will  not  be  returning  to  the  specific  area  under 
study.  For  the  project  he  is  an  RRV,  but  for  the  area  he  is  a departing 
vehicle.  These  statistics  should  be  included  in  the  estimation  of  area 
visitation  for  the  particular  area  under  study.  In  concept,  the  group's 
statistics  (vehicle  traffic  count)  will  be  included  at  another  area 
for  the  estimation  of  project  visitation. 


77-  Respondent  No.  3 is  an  RRV  for  both  the  project  and  area. 

Only  his  axle  count  will  be  utilized  in  the  development  of  load  factors 
for  the  project  and  area. 

78.  A set  of  hypothetical  data  for  a single  area  (or  strata  of 
areas)  is  presented  in  Table  7-  Using  Columns  6 and  7,  as  suggested 
above,  the  vehicles  are  classified  into  NRV's,  RRV's,  and  RV's.  A 
distinction  is  made  between  project  and/or  area  RV's  and  RRV's. 

79.  Utilizing  the  hypothetical  data  set  (Table  7),  load  factors 
are  developed  for  one  area  (or  strata  of  areas)  as  presented  in  Table  8. 
It  will  be  noted  that  the  same  types  of  load  factors  (as  described  for 
the  simple,  one  area  project)  must  be  developed  to  estimate  both  project 
and  area  visitation.  These  load  factors  include:  (a)  percentage  of 
recreation  traffic,  (b)  the  average  number  of  axles  per  recreation 
vehicle,  (c)  the’  number  of  visitors  per  recreation  vehicle,  (d)  the 
number  of  visitor  days  per  visitor  (project  only),  and  (e)  the  number 

of  recreation  days  per  visitor.* 

80.  It  may  be  noted  in  the  hypothetical,  multi  area  example  that 
the  survey  data  (Table  7)  are  used  to  develop  load  factors  for  estimat- 
ing project  and  area  visitation  (Table  8).**  These  load  factors  will  be 
applied  to  the  traffic  count  at  recreation  areas  and  any  other  areas  in 
that  stratum  to  estimate  both  project  and  area  visitation. 

81.  Hypothetical  traffic  count  data  from  five  recreation  areas  are 
converted  into  the  number  of  recreation  vehicles  and  visitors  in 

Table  9.  It  is  assumed  in  this  example  that  all  areas  are  in  the  same 
stratum.  Thus,  the  same  load  factors  are  applied  to  the  traffic  counts 
at  each  area.  At  a real  project,  a separate  set  of  load  factors  (for 
both  project  and  area  visitation)  will  have  to  be  developed  for  each 
area  (or  strata  of  areas)  on  the  project.  It  may  be  noted  from  the 


* The  number  of  12-hour  visitor  days  (per  visitor,  recreation  traffic) 
is  only  required  for  the  project  as  a whole. 

**  It  will  also  be  noted  that  weekend  and  weekday  traffic  have  not  been 
separated  in  Tables  7-9-  To  do  this  would  have  complicated  the 
example.  Weekend  and  weekday  load  factors  are,  however,  to  be 
developed  using  the  same  procedure  as  described  for  the  simple,  one 
area  project. 
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Table  7 

Hypothetical  Recreation  t'urvev  Data 


(Area  Versus  Project  Vehicle  Classit'icat  ion) 


VEHICLE  CLASS 
( No . Person*) 
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Hypothetical  Visitation  Estimate  for  a Multiarea 
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Taken  from  the  traffic  counters  at  each  area  (total  number  of  axles). 
Visitation  methodology  (an  example  for  Area  A). 


table  that  the  project  visitation  is  additive.  By  using  the  procedure 
described  in  the  Handbook,  the  project  visitation  is  a net  figure.  It 
eliminates  the  double  counting  caused  by  multiple  area  visitation. 
However,  it  must  be  recognized  that  the  project  visitation  data  are  only 
meaningful  when  aggregated  to  the  project  level.  Area  visitation  data 
are  nonadditive  for  the  project  as  a whole  and  are  only  meaningful  at 
the  area  level. 

Special  visitation 
estimation  problems 

82.  The  preceding  visitation  calculations  will  account  for  a 
large  portion  of  visitation  to  Corps  projects.  However,  the  techniques 
described  above  will  probably  be  limited  to  recreation  areas  admini- 
stered by  the  Corps  of  Engineers  unless  the  project  staff  monitors 
traffdc  and  administers  surveys  on  outgrant  areas.  Other  areas  that 
contribute  to  the  total  visitation  at  each  project  include  state  and 
county  parks,  marinas,  and  unimproved  areas. 

83.  State  and  local  facilities.  Ideally,  these  areas  should  be 
surveyed  just  as  Corps  areas  are.  Every  effort  should  be  made  to  have 
each  state  park  do  this.  To  check  the  validity  of  state  park  data, 
traffic  counters  can  be  positioned  at  appropriate  locations  to  measure 
traffic  flow.  If  manpower  shortages,  etc.,  prevent  both  the  state  and 
Corps  personnel  from  surveying  the  area,  load  factors,  percentages  of 
day  use  and  camping,  etc.,  of  similar  areas  may  be  applied  to  traffic 
counter  readings. 

ol+.  Concession  areas  and  marinas.  Traffic  counters  are  necessary 
at  concession  areas  and  marinas  where  they  are  separate  from  Corps 
recreation  areas.  Short  surveys  should  provide  an  adequate  breakdown 
of  use  types.  Loads  factors  can  then  be  developed  and  applied  to  traf- 
fic counter  readings' to  obtain  recreation  visitation  estimates. 

85.  Unimproved  areas.  An  unimproved  area  is  defined  as  all  por- 
tions of  project  lands  other  than  major  recreation  developments.  Ex- 
amples of  unimproved  areas  are  dead-end  roads,  hunter  access  areas, 
small  gravel  parking  lots  with  or  without  boat  launching  ramps,  wildlife 
management  areas,  and  outgrant  lands  with  little  development. 
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86.  It  is  not  feasible  to  measure  visitation  on  every  square  foot 
of  project  land.  Since  most  visitation  originates  from  motor  vehicles, 
traffic  to  and  from  vehicular  access  points  must  be  measured.  All  po- 
tential vehicular  access  points  should  be  identified  and  numbered  in 
some  way  at  each  project.  Traffic  counters  should  be  rotated  among 
unimproved  area  access  points  on  a schedule  to  be  decided  upon  by  pro- 
ject personnel.  Types  of  use  should  not  vary  much  from  area  to  area, 
but  may  vary  from  season  to  season.  Short  surveys  or  personal  observa- 
tions can  be  made  to  determine  load  factors  and  percentages  of  day  use 
or  overnight  camping.  These  can  then  be  applied  to  traffic  counter 
readings  to  estimate  recreation  use.  These  figures  may  also  be  expanded 
to  include  all  unimproved  areas.  For  example,  if  one-sixth  of  all  unim- 
proved areas  have  traffic  counters,  the  total  recreation  days  calculated 

from  these  areas  would  be  multiplied  by  six  to  obtain  the  total  number 

8 

of  recreation  days  for  all  unimproved  areas. 

87.  Vehicle  observation  and  hand  counters  can  also  be  used  to 
measure  visitation  if  traffic  counters  are  not  feasible,  but  public  use 
is  sufficient  to  warrant  regular  ranger  patrols.  In  these  cases,  a pre- 
determined sampling  plan  may  be  designed  around  the  patrol  periods. 

This  will  provide  statistical  validity  to  the  observed  data.  The  U.  S. 
Fish  and  Wildlife  Service  uses  a predetermined  vehicle  sampling  plan 

for  estimating  visitation  in  the  remote  areas  of  National  Wildlife 

7 

Refuges.  Appendix  D describes  this  methodology;  such  a program  could 
be  used  to  estimate  use  on  unimproved  Corps  project  lands. 

88.  Vehicle  counts  by  observation  can  also  be  used  to  estimate 
visitation  when  sufficient  public  use  does  not  warrant  regular  ranger 
patrols.  The  procedures  described  in  Appendix  E can  be  generally  fol- 
lowed except  for  the  scheduling  of  the  sampling  periods.  When  Corps 
personnel  visit  an  area  for  purposes  other  than  collecting  recreation 
use  data,  the  ranger  can  obtain  the  same  type  of  information  (day,  time, 
recreation  use,  etc.).  At  the  end  of  the  month  or  estimation  period, 
this  information  might  then  be  used  to  estimate  recreation  visitation 
for  the  respective  stratum  they  represent.  There  is  a chance  of  some 
bias,  however,  since  visits  to  areas  for  purposes  other  than  data 
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collection  may  not  be  random  in  nature  periodic  maintenance, 

etc . ) . 

Hecreat.  i o<i  Act  i v i t y Estimation  Methodology 

8d.  The  percentage  of  activity  use  by  project  is  another  data 
requirement  of  the  HKMi'.  Ttie  percentage  of  visitors,  at  each  project 
participating  in  the  following  activities  will  be  developed  annually; 
picnicking,  camping,  swimming,  waterskiing,  boating,  sightseeing,  fish- 
ing, and  hunting.  The  information  provided  by  the  recreat ion  survey, 
in  combination  with  the  recreation  traffic  count. , enables.  District  and 
project  personnel  to  est  im.nto  this  data  component  . It  should  be  noted 
that  the  methodology  presented  in  this  Handbook  is.  for  determining 
percentage  of  activity  use  at  t he  project  level.  Since  activity  parti- 
cipation for  area  visitors  is  not  obtained  in  the  survey  (other  than 
camping),  the  composition  of  activity  use  for  areas  must  be  determined 


camping),  the  composition  of  activity  use  for  areas  must  be  determined 
by  other  means.  The  methodology  for  estimating  activity  use  at  the  proj- 
ect. level  is  provided  below. 

90.  Table  10  presents  hypoihet lc« 1 survey  data,  including  activity 
part ieipation.  It  may  be  noted  that  these  are  the  same  data  from  the 
previous  multiarea  example.*  It  will  be  noted  that  activity  participa- 
tion is  only  available  for  project  visitors.  The  first  step  is  to  total 
the  number  of  visitors  included  in  the  recreat  ion  survey  (sum  of  columns. 
'I  and  9).  There  are  If  project,  visitors  in  this  hypothetical  survey 
(see  Table  ll).  Next  , the  percentage  part  icipat  ing  in  each  of  t In- 
activities is  determined  by  computing  the  ratio  of  the  number  of  visi- 
tors participating  by  activity  to  the  total  number  of  visitors.  Dart  ici- 
pat,  ton  rates  are  developed  for  the  hypot.het deal  survey  data  in  Table  11. 
These  rates  are  applicable  to  all  project  visitors  at  this  area  (or 


* As  with  the  mult,  iarea  example,  t he  weekday  and  weekend  survey  data 
have  not  been  separated.  This  was  done  tv'  simplify  explanation  of 
the  methodology.  Weighting  factors  should  be  developed  in  actual 
application  to  account  for  differences  in  weekend  weekday  traffic 
character  i st.  i es. 
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17  persons  surveyed 


strata  of  areas).  Obviously,  data  from  a real  project  would  be  more 
representative  than  this  example;  the  rates  in  the  example  are  based  on 
response  from  only  six  vehicles. 

91.  Participation  rates  must  next  be  developed  for  application  to 
project  visitors  for  all  areas  (or  strata  of  areas)  on  the  projects. 
These  rates,  along  with  the  estimated  number  of  project  visitors  by  area 
are  intermediate  data  necessary  to  calculate  the  percentage  of  recrea- 
tion activity  by  project.  They  have  little  meaning  by  themselves  until 
they  are  combined  for  the  whole  project.  To  provide  a more  meaningful 
extunple.  Table  12  contains  hypothetical  data  of  the  percentage  of  recrea 
tion  activity  at  a project  with  five  recreation  areas.  It  may  be 
assumed  that  these  participation  factors  were  developed  using  the  proce- 
dure described  above  and  actual  survey  data.  The  number  of  'loot, 
visitors*  to  each  area  (or  strata  of  areas)  is  then  multiple  i by  the 
participation  rates  to  estimate  the  number  of  visitors  par1'  viting 

in  each  of  the  activities  (lower  half  of  Table  12).  The  j.  >ge 

participating  in  each  of  the  recreation  activities  is  final , i 

for  the  project  as  a whole. 

92.  It  should  be  evident  from  this  example  that  if  visitation 
increases  sharply  at  some  areas,  the  annual  project  percentage  activity 
distribution  could  be  quite  different.  If  visitation  at  all  areas  is 
growing  at  approximately  the  sfune  rate,  the  overall  percentage  of  acti- 
vity participation  will  be  similar  to  the  previous  year's  estimate.  Of 
course  as  the  survey  is  updated,  new  factors  will  have  to  be  developed 
for  application  to  the  number  of  project  visitors. 

93.  An  example  of  the  analysis  of  zip  codes,  recreation  equipment 
used,  factors  affecting  selection  of  the  projects  and  improvement 
preferences  has  not  been  developed  for  the  Handbook.  Development  of 
this  type  of  information  is  optional.  Although  the  previously  described 
methodology  can  generally  be  extended  to  include  those  analyses, 


* The  previously  described  procedure  for  est imat itig  the  number  of  pro- 
ject visitors  for  a multiarea  project  will  be  utilized  (see  hypotheti- 
cal example  in  Table  9). 


Table  12 

Percent  of  Recreation  Activity  at  a Hypothetical  Corps  PrnWt. 
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several  cautions  should  be  observed: 

a.  Survey  data  for  these  entries  will  only  be  available  for 
project  RV's.  Therefore,  the  analysis  will  only  be 
useful  for  application  at  the  project  level. 

Id.  The  percentage  responding  to  these  entries  will  be  in  com- 
parison to  the  total  number  of  survey  entries  (e.g. , 12 
percent  of  vehicles  contained  parties  that  were  using 
tents).  Thus,  the  load  factors  will  be  applied  to  the 
total  number  of  vehicles  represented  by  the  traffic  count 
data  (total  recreation  traffic  adjusted  for  the  average 
number  of  axles ) . 

c_.  Multiresponses  are  possible,  thus  percentages  may  exceed 
100  percent  (e.g.,  a project  may  be  selected  for  more 
than  one  reason:  electric  hookups,  flush  toilets,  dump 
station) . 


Estimating  Boating  Use 


9^-  Boat  use  estimates  are  not  required  on  a monthly  basis  for 
RRMS.  However,  it  is  often  desirable  to  know  how  many  boats  are  using 
Corps  lakes  during  a season.  These  figures  are  often  requested  by 
various  planning  elements  and  are  used  in  the  Annual  Report  (ENG  Form 
1*378).  In  the  past,  most  Districts  have  simply  estimated  these  values. 
Using  the  revised  survey  form,  these  figures  can  be  calculated  by 
applying  percentage  distributions  for  three  activities  to  total  visita- 
tion estimates  for  a project,  as  illustrated  below: 

a.  Example . From  traffic  counter  readings  and  calculations, 
there  were  950,000  recreation  days  at  a hypothetical  Corps 
project.  Using  recreation  survey  data  to  develop  weight- 
ing and  loading  factors  (see  Tables  13  and  lU),  the  follow- 
ing computations  can  be  made  of  boating  use. 

15$  Pleasure  boating  (weighted);  weighted  load  factor  = 

2.9. 

12%  Fishing  from  boat  (weighted);  weighted  load  factor  = 

2.8. 

Q%  Skiing  (weighted);  weighted  load  factor  = 1*.5. 

b.  Pleasure  Boating. 

15#  * 950,000  = 1^2,500  recreation  days  spent  boating  for 
pleasure . 

1 1*2, 500  f 2.9  = 1*9,100  boats  used  for  pleasure. 
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Table  13 

Boat  Weighting  Factors* 


Pleasure  Boating 

DTW  50  (B)  ! 3^2  (PS)  = 15* 
WE  TO  (B)  l 5U6  (PS)  = 13* 


Boating — Weighted  * 


DTW  15*  x 57*  WDV  = 0* 
WE  13*  * **3*  WDV  = o* 


I1-'*  Boating  (Weighted) 


Fishing  from  Boat 

DTW  35  (FB)  i 3U2  (FS)  = 10* 
WE  73  (FB)  i 51*6  (PS)  = 13* 


Fishing  from  Boat — Weighted  * 

DTW  10*  x <jl**  WDV  = 6* 
WE  13*  x 1*  3*  WDV  = 6* 


12*  Fishing  from  Boats  (Weighted) 


Water ski ing 


DTW  23  (SK)  : 3^2  (PS)  = 7* 
WE  5I*  (SK)  ; 5^6  (PS)  = 10* 


Sk i i ng — We i ghted  * 


DTW  7*  x 57*  WDV  = It* 
WE  10*  x 1*3*  WDV  = It* 


8*  Sk i i ng  ( We i ghted ) 


Table  Definition*. 

B - No.  of  persons  boating  for  pleasure 
FB  - No.  of  persons  fishing  from  boats 
SK  - No.  of  persons  waterskiing 
PS  - No.  of  persons  surveyed 


* Adapted  from  U.  S.  Army  Engineer  District,  St.  Louis,  "Recreation 
Use  Survey  Manual . 


Table  1^ 

Boat  Loading  Factors* 
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Boating  Load  Factor 


DTW  50  (B)  : 18  No.  Entries  Boating  DTW  =2.8  DTW  Boating  LF 
WE  70  (B)  '•  23  No.  Entries  Boating  WE  = 3.0  WE  Boating  LF 

DTW  Boating  LF  2.8  * 57$  WDV  =1.6 
WE  Boating  LF  3.0  * 1*3$  WDV  = 1.3 

2.D  WLF  - Boating 


Fishing  Prom  Boat  Load  Factor 

DTW  35  (FB)  : 12  No.  Entries  Fishing 

from  Boat  DTW  = 2 . 9 DTW  Fishing  from  Boat  LF 
WE  75  (FB)  * 28  No.  Entries  Fishing 

from  Boat  WE  = 2.6  WF,  Fishing  from  Boat  LF 

DTW  Fishing  from  Boat  LF  2.^  * 57%  WDV  = 1.7 
WE  Fishing  from  Boat  LF  2.6  * 1*3$  WDV  = 1 . 1 

2.8  WLF  - Fishing  from  Boat 


Skiing  Load  Factor 


DTW 

23  (SK)  : 5 

No. 

, Entr 

i es  ; 

Ski i ng 

II 

E- 

0 DTW  Skiing 

LF 

WE 

5**  (sk)  ; 12 

No. 

, Entr 

ies  ; 

Skiing 

WE  = 1*. 

.5  WE  Skiing 

LF 

DTW  Skiing 

LF 

l* . 6 * 

57# 

WDV  = 

2.6 

WE  Skiing 

LF 

I4.5  X 

*4  .-)a> 

WDV  = 

1.9 

I*.  5 WLF 

- Skiing 

Table  Definitions 


B - No.  of  persons  boating  for  pleasure 
LF  - Load  factor  (No.  persons/boat) 

FB  - No.  of  persons  fishing  from  boats 
SK  - No.  of  persons  waterskiing 


I 


i 


* 


r 

i 


Note:  Assume  every  line  item  indicating  boating,  fishing  from  boat,  or 
waterskiing  represents  one  boat. 

* Adapted  from  U. 


Adapted  from  U.  5.  Army  Engineer  District,  St.  Lou i s , "Heereation 
Use  Survey  Manual."'' 
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c . 


Fishing. 


12)1  * dRO.OOO  = llii, 000  recreation  days  spent  fishing  from 
boats . 

142,500  * 2.8  = 1*0,700  boats  used  for  fishing. 

d.  Waterskiing. 

8?  x 950,000  = 78,000  recreation  days  spend  waterskiing. 

76,000  J 4.5  = 16,900  boats  used  for  waterskiing. 

e.  Total . 

1*0,100  pleasure  boats  + 40,700  fishing  boats  16,900 
waterski  boats  = 106,700  boats  entered  the  lake. 

Limitations  in  Estimating  Recreation  Visitation 

os.  The  purpose  of  this  Handbook  is  to  present  in  layman's  terms 
a methodology  that  will  standardize  both  data  collection  and  analysis 
for  estimating  recreation  visitation.  The  primary  data  system  for  cata- 
loging recreation  visitation  is  the  RRMS.  Therefore,  the  methodology 
presented  is  limited  to  developing  statistics  for  this  system.  The  RRMS 
primarily  requires  project  information;  this  is  particularly  true  with 
regard  to  the  recreation  activity  distribution.  The  Handbook  does  pre- 
sent a methodology  that  will  separate  project  visitors  from  area  visi- 
tors and  enable  users  to  estimate  the  number  of  recreation  days  by  pro- 
ject area.  These  are  only  a part  of  the  total  statistics  that  are 
desirable  in  managing  recreation  areas  on  Corps  projects.  The  Handbook 
methodology  can  easily  be  expanded  to  estimate  some  of  these  important 
statistics,  but  it  will  require  modification  of  the  Handbook  procedures. 

Thus,  it  is  recommended  that  project  and  District  personnel  work  closely 
with  the  WES  staff  in  modifying  the  procedures  and  guidelines  for  proj- 
ect use. 

96.  It  is  expected  that  during  the  next  few  years  periodic  work- 
shops for  training  Corps  personnel  in  the  use  of  the  procedures  de-  I 

scribed  in  this  Handbook  will  be  held  throughout  the  United  States.  At 
t fi.it  time  some  of  the  desirable  modifications  should  be  discussed. 

► 

Since  workable  field  procedures  will  be  implemented  around  the  broad 
Handbook  guideline.',  it  is  suggested  that  these  workshops  address  major 


implementation  problems  and  approaches  that  will  enable  project  and 
District  personnel  to  use  the  procedures. 

97.  Finally,  effective  implementation  to  improve  recreation  infor- 
mation throughout  the  Corps  of  Engineers  will  require  commitment  to 
training  and  quality  control.  Part  of  this  commitment  must  come  through 
OCE  in  terms  of  personnel  and  budget  adjustments.  In  the  final  analysis, 
however,  personnel  of  Districts  and  projects  must  effectively  use  this 
Handbook  to  expand  their  understanding  and  capability  to  estimate 
recreation  visitation. 
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AFFENDIX  A:  TECHNIQUE  FOR  ESTIMATING  MISSING  AXLE* 
(Count  Readings) 


* This  appendix  was  taken  directly  from  D.  R.  McCurdy,  "A  System  for 
Measuring  Fublic  Use  On  the  National  Wildlife  Refuges,"  Nov  1968, 
Branch  of  Public  Use,  Division  of  Wildlife  Refuges,  Bureau  of  Sport 
Fisheries  and  Wildlife,  Washington,  D.  C. 
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1.  When  a traffic  counter  becomes  inoperative  or  for  any  other 
reason  the  counter  reading  is  not  obtained,  the  missing  reading  can  be 
estimated  if  readings  are  also  being  obtained  at  sites  receiving  similar 
amounts  of  public  use  during  the  time  period  in  question.  Four  of  the 
five  sites  at  Crab  Orchard,  when  tested  statistically  for  a correlation 
between  quantity  of  use,  were  found  to  have  r of  greater  than  0.900. 

2.  Assuming  for  the  example  below  at  Site  A,  the  counter  was 
broken  during  the  period  preceding  the  fourth  reading.  However,  since 
Site  B received  an  equal  proportion  of  use  during  the  preceding  record- 
ing periods,  to  estimate  the  missing  counter  reading  (fourth),  the 
percentage  increase  in  axle  counts  for  Site  B can  be  added  to  Site  A's 
third  axle  count  reading: 


Traffic 

Counter 

Number  of 

Axles 

Readings 

Site  A 

Site  B 

1 

6,000 

10,000 

-w  qq 

increase 

2 

6,500 

10,800 

- n+if 

increase 

3 

7,225 

12,000 

' i*+* 

increase 

1* 

Missing 

Reading 

12,500 

12,500  Site  B, 

Uth  Reading 

12,000  Site  B,  3rd  Reading 

500  + 12,000  Site  A,  3rd  Reading  - 
O.OltS  percentage  increase  in 
axle  count.  Site  B 
7,225  Site  A,  3rd  reading 
0.0h2  ( see  above ) 

300  increase  in  axle  counts 
+7,225  Site  A,  3rd  reading 
7 , 525  Site  A,  estimated  Uth  axle 
count  reading 


A1TFNDTX  B:  PLACEMENT  OF  TRAFFIC  COUNTERS* 
(Two  Hypothetical  Kx ampler  ) 


,"(ii  appendix  was  t aken  directly  from  K.  W.  Wood,  "Report  on  I lie  Col- 
■ ii  n of  Public  Use  Data  on  the  Seven  Lakes  Within  the  Vicksburg 

• Aug  197‘>,  Vicksburg  District  , Vicksburg,  Miss.  Only  minor 
were  made  in  tdie  text,  to  expand  the  concept  to  al  1 Corps 
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1.  Interpretation  of  visitation  and  activity  participation  depends 
upon  the  specific  location  of  the  traffic  counters.*  Ideally,  the 
counter  should  be  located  so  as  to  measure  visitation  at  specific  sites 
rather  than  in  general  areas  containing  several  recreational  sites. 

Figure  B1  illustrates  some  of  the  locational  considerations  at  sites 
other  than  the  dam.  Recreational  planners  and  those  more  interested  in 
the  degree  of  use  of  specific  types  of  facilities  and  of  specific  sites 
around  the  lake  would,  presumably,  opt  for  location  of  traffic  counters 
at  places  such  as  those  designated  by  "I"  on  Figure  1.  In  this  way. 

Class  A camping  is  distinguished  from  primitive  camping,  and  day-use 
boating  and  picnicking  are  distinguished  from  camping,  and  certainly 
visitation  and  activities  at  this  recreational  site  are  carefully  distin- 
guished from  visitation  and  activities  at  the  site  2.1  miles  farther 
down  the  access  road.  Such  placements  are  far  from  trouble-free,  how- 
ever. Aside  from  the  considerable  expense  of  maintaining,  reading,  and 
processing  the  data  from  a large  number  of  traffic  counters,  there  are 
several  important  problems  with  such  placement.  The  beach  will  be  used 
by  visitors  to  both  camp  areas  and  by  day-use  visitors  who  will  likely 
park  in  both  the  adjacent  camping  area  and  the  picnic  ground  area. 
Similarly,  campers  and  day-use  visitors  will  use  the  boat  launching 
facility.  Traffic  counters  located  adjacent  to  campgrounds  are  likely 
to  encounter  many  of  the  same  kinds  of  artificial  counts  as  those  lo- 
cated close  to  residences.  In  short,  the  area  will  develop  its  own 
internal  traffic  flow  that  will  effectively  obscure  the  ability  of  the 
traffic  counters  located  in  position  I to  discriminate  between  uses  and 
areas.  As  with  residential  area  placement,  conduct  of  the  roadside  sur- 
vey is  likely  to  upset  the  usual  activity  in  the  area  and  result  in  in- 
correct vehicle  adjustment  factors  that  would  otherwise  be  able  to  com- 
pensate for  the  internal  traffic  flow. 


* Preparation  of  this  section  relied  heavily  upon  George  A.  James,  "in- 
structions for  Using  Traffic  Counters  to  Estimate  Recreation  Visits 
and  Use  of  Developed  Sites,"  Apr  1966,  U.  S.  Department  of  Agricul- 
ture - Forest  Service,  Southeastern  Forest  Experiment  Station,  Ashe- 
ville, North  Carolina. 
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counters  and,  consequently,  less  maintenance,  reading,  and  calculating 
cost.  Visitation  and  activity  estimates  based  on  counters  located  at 
position  II  tend  to  be  less  specific,  but  if  the  description  of  the 
traffic  and  other  count-developing  activities  within  the  site  are  ac- 
curate, location  II  may  effectively  avoid  many  of  the  misstatements  that 
would  occur  if  location  I were  used. 

3.  Placement  at  point  III  would  seem  to  measure  the  same  thing  for 
the  recreation  site  2.1  miles  farther  down  the  road  that  is  measured  by 
a counter  at  location  II  for  the  site  pictured.  However,  this  may  not 
be  true  since  along  2.1  miles  of  road  there  may  be  residences  or  private 
land  used  for  agriculture  or  other  nonrecreational  purposes.  Further- 
more, a counter  at  location  III  is  likely  to  pick  up  a great  deal  of 
casual  traffic  that  turns  around  well  before  the  recreational  site  is 
reached.  As  in  many  other  cases,  such  traffic  tends  to  be  discouraged 


I 

II 
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by  the  conduct  of  on-site  surveys;  consequently,  vehicle  adjustment  fac- 
tors will  not  adequately  compensate  for  the  ncnrecreational  traffic. 

4.  Position  IV  is  another  tempting  location,  since  it  involves 
accounting  for  two  developed  recreation  sites  with  one  counter.  Unfor- 
tunately, location  IV  has  all  of  the  disadvantages  of  location  III,  and 
also  it  obscures  visitation  at  the  two  sites  by  mixing  them  together. 

5.  Figure  B2  illustrates  the  visitation  measurement  problems  com- 
mon to  many  of  the  dam  areas  at  Corps  projects.  Nine  traffic  counters 
(not  shown)  in  the  "I"  location  would  be  required  to  cover  the  four 
sites  on  the  upper  lake  and  five  sites  below  the  dam.  With  the  "I" 
sites,  all  of  the  problems  inherent  in  the  previous  example  (Figure  l) 
would  exist,  and  it  would  be  possible  for  persons  to  circulate  through 
the  entire  area  driving  at  will  on  both  the  top  of  the  dam  road  and  the 
state  highway  below  the  dam  and  stopping  to  fish  or  go  sightseeing  at 
the  large  parking  lot  on  the  south  side  of  the  outlet  without  ever  cross- 
ing a traffic  counter.  The  aforementioned  parking  lot  is  illustrative 

of  similar  lots  and  aprons  found  at  several  lakes,  primarily  in  dam 
areas,  which  are  not  suited  for  traffic  counter  location.  Location  I 
would  have  the  distinct  advantage  of  not  counting  through  traffic  on  the 
state  highway  and  county  road.  Unless  location  I is  selected,  with  its 
attendant  problems,  the  vehicle  count  adjustments  will  be  required  to 
compensate  for  an  inflated  count  caused  by  persons  living  in  the  area 
and  going  to  work,  school,  market,  and  so  on,  plus  various  kinds  of 
business  and  government  traffic  (including  Corps  of  Engineers  office, 
construction,  service,  and  maintenance  vehicles). 

6.  Placement  of  the  traffic  counters  in  the  five  locations  labeled 
"II"  would  count  all  vehicles  entering  the  dam  site  and  without  record- 
ing a major  portion  of  the  traffic  circulating  within  the  site.  As 
noted  above,  location  II  would  require  massive  vehicle  adjustment  fac- 
tors for  NRV's.  The  largest  advantage  of  the  placement  at  point  II 
would  be  the  effective  separation  of  a count  for  the  four  upper  lake 
sites  and  the  six  (including  the  outlet  channel  lot)  below-the-dam  recre- 
ation areas.  Unfortunately,  persons  going  north  on  the  county  road  and 
choosing  to  drive  the  below-the-dam  road  through  the  project  will  be 


Figure  B2.  11 lustration  of  darn  site  traffic  counter  location 


counted  twice  as  will  those  going  south  by  the  same  route  and  any  number 
of  drivers  who  "make  the  loop"  between  the  two  dam  roads.  A vehicle 
entering  the  site  t'rom  the  county  road  and  "making  the  loop"  will  be 
triple  counted.  Since  accurate  counting  of  persons  choosing  various 
routes  within  the  dam  area  is  almost  impossible,  placement  at  location 
IT  is  likely  to  lead  to  errors  that  are  large  but  uncertain  in  size  in 
estimating  visitation  to  dam  areas  similar  to  the  one  depicted  here. 

7.  Location  III  would  avoid  the  double  and  triple  counts  involved 
in  location  II  while  accumulating  no  more  through  traffic.  Separation 
of  the  upper  lake  recreational  traffic  from  below-t he-dam  traffic  could 
not  be  attempted  with  counters  at  location  III,  but  observation  and 
special  studies  in  one  area  or  the  other  (above  or  below  the  dam)  should 
be  able  to  develop  satisfactory  percentage  breakdowns.  Should  it  hap- 
pen that  no  suitable  type  III  location  exists  except  outside  of  govern- 
ment property  in  front  of  houses  or  a business,  it  may  be  necessary  to 
sacrifice  some  of  the  general  dam  area  count  to  gain  reliability.  For 
example,  the  counter  might  have  to  be  moved  closer  to  the  dam  to  avoid 
the  poor  location  and,  in  so  doing,  the  entrance  to  one  or  more  recrea- 
tion sites  might  be  passed.  Visitation  there  would  then  either  have  to 
be  counted  separately  or  estimated.  In  some  cases  it  will  be  possible 
to  place  the  counters  in  a manner  that  avoids  counting  traffic  that  is 
merely  passing  by  the  project.  Tims,  if  the  hypothetical  dan  site 
pictured  in  Figure  2 did  not  have  the  two  recreation  sites  on  the  south 
side  of  the  upper  lake,  or  if  they  were  sufficiently  separated  to  permit 
individual  counting,  the  traffic  counters  on  the  south  end  of  the  dam 
could  be  placed  at  location  IV,  thus  permitting  traffic  coming  from  the 
south  on  the  state  highway  and  desiring  to  go  south  on  the  county  road 
(or  traffic  in  the  opposite  direction  taking  this  same  route)  to  pass 
by  the  project  without  ever  being  recorded  on  the  traffic  counters.  Re- 
sults are  likely  to  be  more  accurate  when  the  amount  of  adjustment 
required  is  minimized.  Unless  counters  were  placed  at  the  entrances  to 
the  specific  recreation  areas  (location  l),  north-south  thro ugh  traffic 
would  be  included  in  the  counter  readings  and  would  have  to  be  removed 
by  the  vehicle  count  adjustment  derived  from  roadside  surveys. 


1.  Another  method  by  which  project  areas  may  be  classified  is  by 
type  of  use.  Several  suggested  classes  are  described  below: 

Group 

A Dam  area — state  highway  or  county  road  through  area, 

wide  variety  of  camping,  picnicking,  boat  launching, 
bank  fishing,  beach,  scenic  overlook,  etc. 

B Developed  recreation  area — no  through  traffic;  Class  A 

campground  (state  or  Corps);  concession  with  marina , 
cabins,  restaurant,  picnicking,  boat  launching. 

C Developed  recreation  area — no  through  traffic;  more 

remote  than  group  B areas;  Class  R or  C camping;  con- 
cession rents  boats,  sells  bait,  snacks,  licenses, 
etc.;  boat  launching  ramp. 

D Boat  launching  ramp — parking  area,  a few  picnic  tables, 

vacation  homes,  a small  number  of  permanent  residences, 
access  moderately  difficult. 
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1.  Enter  the  number  of  persons  that  took  part  in  the  activity  indi- 
cated. Hand  them  the  list  and  ask,  "How  many  in  your  group  partici- 
pated in  the  following  activities?"  Further  clarification  of  the  activ- 
ity terminology  is  given  as  follows: 

£i.  Picnicking.  Indicate  the  number  of  people  having  eaten  a 
prepared  meal  on  the  project,  whether  on  shore  or  in  a boat. 
Persons  camping  should  not  be  shown  as  picnicking  or  using 
picnic  facilities  unless  they  are  using  a designated  picnic 
area  outside  of  their  campground. 

b.  Using  picnic  facilities.  If  picnicking  is  indicated  as  an 
activity,  ask  if  they  used  project  facilities  provided  for 
that  purpose. 

c_.  Boating.  Indicate  the  number  of  people  boating  for  pleasure 
only  and  not  in  conjunction  with  another  boating  activity 
such  as  fishing  or  waterskiing. 

d.  Fishing.  Indicate  the  number  of  people  fishing  in  the  proj- 
ect area.  Separate  those  fishing  from  a boat  (column  20'' 
from  those  fishing  from  the  shore  (Column  2l). 

£.  Hunt i ng . Indicate  the  number  of  people  hunting  in  the  proj- 
ect area. 

_f . Sightseeing.  Indicate  only  those  persons  in  the  vehicle 
who  are  taking  part  in  no  other  activity  on  the  project 
except  sightseeing. 

£.  Waterskiing.  Indicate  the  number  of  people  taking  part  in 
any  water  sports  where  one  is  towed  behind  a boat;  i.e., 
on  a disk,  sled,  surfboard,  skis,  etc. 

h.  Swimming.  Indicate  the  number  of  people  swimming,  wading, 
or  sunbathing  on  the  beach. 

i^.  Other.  Indicate  the  number  of  persons  taking  part  in  an 
activity  other  than  those  shown  on  the  list.* 


— 

* The  list  and  survey  form  include  off-road  vehicling,  hiking,  nature 
study,  ice  fishing,  snowmobiling  and  cross-country  skiing.  The  num- 
ber of  persons  having  participated  in  each  of  these  activities  should 
be  recorded  on  the  survey  form. 


APPENDIX  E:  VEHICLE  COUNT  PROCEDURE?  FOR 
PREDETERMINED  SAMPLING  PERIODS* 


* This  appendix  was  taken  directly  from  D.  R.  McCurdy,  "A  System  for 
Measuring  Public  Use  on  the  National  Wildlife  Refuges,"  Nov  19hP» 
Branch  of  Public  Use,  Division  of  Wildlife  Refuges,  Bureau  of  Sport 
Fisheries  and  Wildlife,  Washington,  D.  C. 


El 


I 


1.  When  counting  vehicles  via  observation,  the  first  task  is  to 
develop  a sampling  scheme  that  will  provide  data  that  is  representative 
of  the  amount  and  type  of  use  patterns  occurring  on  the  refuge  or  area 
in  question.  A 100  percent  vehicle  count  is  not  needed.  Data  from  the 
pretest  refuges  indicate  a minimum  of  a 10  percent  sample  is  needed  for 
reliable  estimates.  However,  the  sample  must  be  stratified  into  time 
periods  that  ensure  all  public  use  patterns  of  a significant  amount  and 
difference  be  measured  in  proportion  to  its  occurrence.  For  example, 
generally  more  and  different  use  occurs  on  weekends  and  holidays  than 
on  weekdays,  afternoons  than  mornings,  etc. 

2.  The  length  of  the  stratum  (hours)  should  be  approximately  the 
same  length  of  time  as  the  average  public  use  visit  for  the  month  and 
refuge  or  area  in  question.  A four-hour  stratum  time  period  is  most 
common.  When  the  average  visit  is  significantly  smaller  or  larger  than 
four  hours,  a correction  factor  can  be  used  and  is  described  later. 

3.  Once  the  strata  have  been  determined,  vehicles  should  be 
counted  at  the  selected  public  use  areas,  a minimum  of  one-tenth  of 
each  stratum  occurring  each  estimation  period  (generally  a month).  In 
some  situations,  an  estimation  period  for  an  entire  season  rather  than 
a month  may  be  more  administratively  feasible  (for  example,  a six-week 
season).  Warning:  The  number  of  strata  should  be  kept  to  a minimum 
since  each  will  require  an  equal  amount  of  sampling.  Two  strata  require 
twice  the  sampling  as  one  stratum.  However,  stratification  is  the 
major  tool  for  obtaining  representative  data. 

U.  The  distribution  of  the  samples  for  each  stratum  should  not  be 
done  at  random  but  spread  evenly  throughout  the  month.  This  is  called 
purposive  sampling,  and  it  aids  in  overcoming  such  factors  as  weather. 

5.  As  an  example,  assume  we  have  stratified  like  periods  of  use 
into  (a)  weekends  and  holidays,  weekdays;  and  (b)  three  U-hour  daily 
time  periods,  8:00  a.n.  to  12:00  p.m. , 12:00  p.m.  to  U:00  p.m. , and 
It: 00  p.m.  to  8:00  p.m.  If  we  have  a month  with  10  weekend  days  and 
holidays,  and  21  weekdays,  using  a 10  percent  sample,  each  of  the  daily 
time  periods  would  be  sampled  once  a weekend  and  twice  on  a weekday. 


i 


Spreading  these  samples  over  the  month  we  might  have  the  following 
sample  schedule: 


Sunday 

Monday 

Holiday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

1 

2 

3-C 

L 

5 

6-A 

T 

8-A 

9 

10 

11-B 

12 

13 

lU 

15 

16-B 

17 

18 

19 

20 

21-B 

22 

29-C 

23 

30 

2k 

31 -A 

25 

26-C 

27 

28 

DAILY  STRATA 

A — 3:00-12:00  vehicle  count 
B — 12:00-U;00  vehicle  count 
C — 00-8: 00  vehicle  count 

6.  In  some  cases,  public  use  might  be  sufficient  to  warrant  esti- 
mating the  amount  of  use  for  specific  days,  such  as  the  Fourth  of  July 
or  the  opening  weekend  of  a hunting  season,  and  then  stratifying  the 
remainder  of  the  month  or  season  for  sampling. 

7.  In  accordance  with  the  sampling  schedule,  actual  patrols  should 
be  initiated.  Patrols  should  count  stationary  and  moving  vehicles. 

Counts  should  be  made  at  each  of  the  public  use  sites  during  the  desig- 
nated time  period,  regardless  of  weather  conditions,  and  recorded  on  a 
patrol  sheet . 

8.  A routine  patrol  route  should  be  discouraged,  since  the  time 
period  for  vehicle  counts  from  start  to  finish  may  require  several  hours 
to  complete.  Thus,  through  a variety  of  circulation  patterns  and  start- 
ing times,  similar  time  situation  bias  can  be  eliminated.  Also,  station- 
ary vehicles  nearest  to  the  identified  site  should  be  included  in  the 
vehicle  count  for  that  site.  For  example,  vehicles  along  the  gravel 
roads  approaching  a fishing  access  point  should  be  included  within  the 
vehicle  count  for  that  site. 

9.  If  public  use  occurs  ir  distinct  patterns  and  the  sampling 
strata  are  based  totally  on  these  patterns,  vehicle  counts  should  not 
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be  made  at  random  within  the  strata  period  but  when  most,  if  not  all, 
of  the  vehicles  are  present.  An  example  would  be  morning  and  evening 
duck  hunter  vehicle  counts. 


10.  The  next  task  is  to  estimate  vehicle  counts  at  each  dispersed 
site.  This  requires  the  following  ratio: 


Number  of  a Given  Strata 
in  Estimation  Period 

Estimated  Number  of 
Vehicles  for  a Given 
Strata  in  Estimation 
Period 

Converted  to  a formula: 


Number  of  Samples  for 
a Given  Strata 

Number  of  Vehicles 
Recorded  during 
Samples  of  the 
Given  Strata 


C 


ac 

b 


Where  C is  the  estimated  number  of  vehicles  per  strata  per  estimation 
perioc.,  a is  the  number  of  days  per  estimation  period  (week  or  weekend 
days),  C is  the  number  of  vehicles  recorded  at  a given  site  or  refuge 
during  a given  strata  per  estimation  period,  and  b is  the  number  of 
days  sampled  at  a given  site  during  a given  strata  per  estimation 
period. 

11.  Applying  the  formula  to  a hypothetical  refuge  or  site  for  a 
one-month  estimation  period,  for  weekdays,  8:00  a.m.  to  12:00  noon  time 
period,  results  were  as  follows: 


(21  strata  periods  per  month)  {2h  vehicles  recorded) 

2 samples 


= 252  vehicles  estimated  for  weekdays  for  the  month 
during  8:00  a.m.  to  12:00  noon 

12.  These  vehicle  estimates  for  weekday  and  weekend  and  semidaily 
sampling  periods  are  then  totalled  to  obtain  a monthly  estimate  (or 
other  estimation  period)  for  the  total  number  of  vehicles  at  each  area 
or  refuge.  Statistical  methods  for  obtaining  the  error  for  these 
vehicle  estimates  are  inclosed. 
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Correction  Factor  to  be  Used  When  Average  Visitor 
Stay  Differs  from  Strata  Time  Periods 


13.  If  all  strata  are  sampled  equally,  they  need  not  be  the  same 
length  as  the  average  time  period  visitors  are  at  the  refuge  or  public 
use  area  in  question.  However,  when  there  is  a difference  of  more  than 
an  hour,  the  vehicle  estimate  should  be  made  for  the  entire  month  rather 
than  by  strata  and  then  totalled. 

ll+.  The  following  ratio  can  be  used: 


No.  of  patrols,  vehicle  counts 
(all  strata) 

Number  of  vehicles  counted 


Vehicle  estimate  (corrected) 


No.  of  days  in  estimation  period 

Vehicle  estimate  (uncorrected) 

Visitor  estimate  (uncorrected). 
Average  time  in  day  that  use 
occurs  during  the  estimation 
period  (month) 


Average  time  visitors  (groups, 
vehicles,  etc.)  remain  at  the 
refuge  or  area  during  the 
estimation  period  (month) 


15.  As  an  example,  assume  we  carried  out  this  monthly  sampling 
scheme: 


Weekend  Patrols 


Number  of  Patrols  Vehicle  Count 


8 : 00-12 : 00 
12: 00-1+ : 00 
U: 00-8: 00 


1 

1 

1 


10 

15 

12 


Weekday  Patrols  Number  of  Patrols 


Vehicle  Count 


8:00-12:00 
12:00-1+:  00 
h: 00-8: 00 


2 

2 

2 


11 

18 

6 


9 


72 


9 patrols 31  days 

72  vehicles  x estimate  (uncorrected) 


x = 2U8 
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Vehicle  estimate  (corrected)  = 2U8 


X 


12-hour  day 

2-hour  avg  via  it  aasxuned 


■ 1 ,!i88  vehicles 

St  at. i at.  ica  1 Methods  for  Calculating  Variance 
n»d  Krror  In  Vehicle  Kst imntos 


U,.  in  at  rut  i fled  random  sampling,  the  following  formulas?  can  bo 
uaed  to  compute  means,  estimates,  variances,  and  standard  errors  of 
estimates  for  individual  sites: 

a.  Stratum  mean,  EX  , where  EX  = sum  of  vehicles  during  all 

sampling  units  for  an  indi 
vidua!  site  (c). 

n = total  number  of  patrols 
taken  in  individual  stra- 
tum (one  patrol  per  day) 
(b). 

v\ 

b.  Stratum  total,  N — , where  N = total  number  of  days 

n available  for  sampling 

at  an  individual  site. 


, 11201 

EX*"  - n 

e_.  Vnrianee  ol  the  mean,  ^ 


..2  EX'  - n 

d.  Variance  of  total  estimate  tor  stratum,  N ^ } 


Standard  error  of  the  estimate. 


(EX)" 

n 

“TT" 


r 


APPENDIX  F:  SUBDIVISION  VISITATION  SURVEY  PROCEDURES* 
(Louisville  District) 


* This  appendix  was  taken  directly  from  the  Ohio  River  Division,  "l'roj-  J 

ect  Operations,  Recreation-Use  Survey,"  ORDR  11  10-2-19,  12  May  1977, 

Cincinnati,  Ohio.  While  this  appendix  does  not  cover  every  possible 
situation  regarding  walk-on  recreation  use,  it  does  provide  some  gen- 
eral guidelines  for  District  . and  projects  similar  to  those  described 
in  the  correspondence.  Corps  personnel  are  encouraged  to  contact 
Louisville  District  and  Ohio  River  Division  Staff  for  additional 
information. 
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General : The  following  survey  procedures  were  developed  and  success- 


fully field  tested  by  the  Louisville  District.  It  is  inclosed  in  this 
regulation  ns  an  example  of  a method  that  may  be  used  by  other  Districts. 

1.  During  the  late  fall  and  winter  of  1973  and  early  197l', 
recreation-resource  management  branch  personnel  in  Louisville  isolated 
a statistical  visitation  problem — "lost,"  or  unaccounted  for,  (but  yet 
legitimate)  visitation  occurring  at  subdivisions  immediately  adjacent  to 
fee  lands  at  certain  lakes.  Since  some  of  our  lakes  were  old  enough 
that  community  docks  and/or  licensed  ramps,  steps,  and  other  means  of 
egress  to  the  water  existed  before  shoreline  management  was  an  issue,  we 
firmly  believed  that  a rather  large  number  of  recreation  days  of  use 
were  not  being  counted  by  conventional  means  (i.e.,  traffic  counters  at 
developed  recreation  areas).  We  knew  that  many  families  came  to  the 
lake  (often  every  weekend  all  summer  long)  and  launched  their  boats  at 
these  licensed  ramps  or  had  them  moored  at  docks.  They  would  then  rec- 
reate all  weekend  and  return  to  their  homes  without  ever  tripping  our 
traffic  counters. 

2.  Wo  knew  the  problem  existed,  but  now  we  sought  a solution. 
Placing  additional  meters  at  private  ramps  was  discussed,  but.  the  cost 
of  obtaining  and  installing  them  plus  the  time  to  read  them  periodically 
was  prohibitive.  We  felt  a survey  of  some  type  was  in  order — but  what 
type?  This,  then,  was  our  situation. 

3.  An  organ i national  meeting  was  held  in  the  district  office  be- 
tween OF-R,  planning  division.  Automatic  Data  Processing  (ADP)  Center, 
and  management  analysis  branch  personnel.  At  that  time  it  was  agreed 
that  some  type  of  "door-to-door"  survey  would  have  to  be  run  in  a number 
of  dwellings.  These  "surveyed"  cabins  would  be  our  survey  "sample." 

The  results  of  this  survey  would  be  a load  factor  that  could  be  later 
applied  to  all  dwelling  units  around  the  lake.  How  many  houses  did  we 
need  to  sample?  What  did  we  want  to  know?  How  were  we  to  do  it?  These 
were  some  of  the  questions  at  the  first  meeting. 

■'i . Foremost  in  our  minds  was  a desire  for  statistically  sound  and 
defensible  survey  procedure.  For  this  reason,  we  involved  the  chief  of 
the  management  analysis  branch  of  the  District  comptroller’s  office. 
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His  input  wns  immeasurably  useful  in  determining  proper  sample  sice  for 
tv  given  universe,  etc.  Likewise,  ADP  personnel  were  involved  from  the 
outset.  We  knew  we  would  he  utilising  the  ADP  center  for  Kith  the 
actual  counting  and  tabulating  of  individual  survey  forms  as  well  as  in 
the  calculations  leading  up  to  our  load  factors.  We  did  not  want  our 
methodology  to  conflict  with,  or  impair,  the  processing  of  our  raw 
information. 

5.  Our  first  decision  was,  how  were  we  going  to  stratify  the 
subdivisions?  Also,  how  big  did  our  samples  need  to  be?  Our  statisti- 
cian advised  us  of  our  options  (Figure  Fl).  We  decided  to  stratify  by 
lake  as  well  as  by  type  of  subdivision. 

b.  Once  this  decision  was  made,  we  had  each  project  manager  (aided 
by  his  staff  and  some  recent  aerial  photographs)  report  the  number  of 
dwellings  at  his  given  lake — by  category.  From  this  information  we 
could  determine  our  proper  sample  size.  Table  Fl  shows  the  number  of 
dwelling  units  at  each  lake  by  category  and  the  survey  sample  sice. 

7.  At  this  point,  we  began  developing  a questionnaire.  Figure  F2 
was  our  first  questionnaire,  and  we  actually  used  it  for  a short  while. 
In  our  opinion,  as  we  look  back  now,  this  is  where  we  made  our  biggest 
single  procedural  error.  It  did  not  affect,  in  any  way,  the  purity  of 
our  survey,  but  considerable  amounts  of  time  and  manpower  were  wasted. 
Using  this  early  form,  the  surveyors  (we  used  seasonal  park  aides)  re- 
turned to  the  office  and  transferred  the  information  that  they  had 
gathered  onto  « keypunch  form.  We  realized  our  error  fairly  early  and 
revised  our  form  (Figure  Ft).  The  keypunch  operator  could  now  punch 
off  the  same  piece  of  paper  the  survey  was  taken  on  in  the  field, 

fl.  fly  the  end  of  the  summer,  the  questionnaires  were  completed 
and  submitted  to  the  district  office.  After  a very  brief  check  for 
completeness,  we  were  ready  to  send  them  to  the  ADD  center  and  see  Just 
how  much  visitation  we  had  been  missing.  We  believed  all  along  that,  the 
number  of  uncounted  visitors  would  be  substantial,  but  we  were  delighted 
to  find  out  that,  at  three  Kentucky  projects  alone,  we  were  missing 
slightly  over  two  million  visitor  days  of  use  per  year! 

9.  Table  F.'  shows  a summary  for  one  category  at  otto  lake.  The 
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important  number  here  is  U7H.6I.  This  is  the  Iona  not  or  we  were  look- 
ing for.  Tlie  procedure  now  was  to  take  this  factor  (refer  to  Table  Fl), 
find  the  number  of  dwellings  in  Category  It  at  Mol  in,  and  multiply  the 
two  numbers.  This  procedure  is  repeated  for  each  category  of  subdivi- 
sions at  each  lake. 

10.  Regarding  updating  procedures,  wo  feel  wo  can  live  with  these 
load  factors  for  about  three  years.  Every  fall  wo  will  recount  the 
number  of  dwellings  to  pick  up  any  new  buildings.  Then,  every  third 
year,  wo  will  resurvey  and  establish  new  load  factors. 

11.  In  summary,  a word  or  two  of  caution  regarding  our  methodology. 

First,  this  method  should  only  be  used  at  lakes  that  are  rural  in  nature 
and  locale  and  where  the  existence  of  subdivisions  is  due  to  the  lake 
alone.  Subdivisions  at  metropolitan  projects  (and  we  have  some  lakes 
near  large  cities!  would , in  all  likelihood,  exist  oven  if  the  lake  were 
not  present,  due  to  urban  sprawl  alone.  Secondly,  for  this  method  of 
survey  tv'  be  valid,  some  means  of  access  tv'  t ho  water  other  than  recrea- 
tion areas  must  be  in  existence.  This  so-called  secondary  access  (the 
licensed  ramps  and  community  docks)  is  what  caused  us  tv'  fail  to  esti- 
mate so  much  visitation.  At  newer  lakes  with  strict  shoreline  manage- 
ment policies  in  effect,  it  would  be  expected  that  most  of  the  visita- 
tion would  enter  by  way  of  the  developed  roe rent  ion  area  and  would 
already  be  counted.  This  type  of  survey  would  bo  inappropriate  if  this 
were  the  case. 

Id.  This  memo  was  meant  tv'  be  a brief  overview  only.  If  you 
desire  additional  information  or  have  specific  vjuestions,  call  or  write 
either  George  Hardison  or  dim  Lindsey,  0R1.0F-R,  FT:5  . 
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Table  FI 

Sample  Sizes  for  Visitation  Surve\ 


Category  No.  1* 

Rough  River  Lake 
Barren  River  Lake 
Nolin  River  Lake 


Category  No.  2 

Rough  River  Lake 
Barren  River  Lake 
Nolin  River  Lake 

Category  No.  3 

Rough  River  Lake 
Barren  River  Lake 
Nolin  River  Lake 

Category  No.  L 

Rough  River  Lake 
Barren  River  Lake 
Nolin  River  Lake 


Sample 

No.  Households 

Sample  Eve 

Size 

Per  Lake 

Househ' 

77 

385 

5th 

57 

282 

5th 

.22 

L6L 

5th 

227 

1,131** 

35 

139 

l*th 

0 

0 

__ 

120 

L80 

l*th 

155 

019** 

197 

1,377 

7th 

26 

180 

7th 

110 

768 

7th 

333 

2,325** 

37 

1U8 

Uth 

0 

0 

_ _ 

121 

U83 

Lth 

153 

b31** 

Category  No.  s 

100  percent  sample  where  applicable 


Category  No.  1 — No  access;  Category  No.  C — Ramp  only;  Category 
No.  3 — Dock(s)  only;  Category  No.  U — Ramp  & dock;  Category  No.  5- 
Special  (scout  or  church  camp,  etc.). 

**  Numbers  used  to  calculate  sample  size  for  all  of  the  category. 
Then  for  each  category  this  overall  sample  was  proportioned  to 
each  lake. 


Table  F2 

Nolin  Lake  Kentucky , Totals  for  Project  Code  127t'0 


Category  1*  1 92  Records  Processed  ) 


Average  number  of  family  visitor  days 
Average  number  of  guest  visitor  days 
Average  total  of  visitor  days 
Average  family  size 
Average  number  of  guests 

Average  number  of  family  recreational  days 
Average  number  of  guest  recreational  days 
Percentage  of  category  by  type  of  resident 
weekend  only 
seasonal 
year-round 


382.72 

95.89 

478.01 

3.98  persons 
38 . 77  persons 
103.27 


t'0.87 


22.83 

It.  30 
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Htat tat ical  Sampling  to  iVtermlne  V i a i t At  1 on  to  Corps 
lakes  by  Uvat  Kes ident  s Who  IV  Not  Trigger  Count  lug 
IV v ices-- Import  ant  Point  s 


Chief,  Mgt  Analysis  Hr  PAT*  .5  Apr  -j ^ Cmt  i 

Mr.  Hoag!  mi  J .'as  **71 


1.  The  first  step  is  to  subdtv  ide  t hr  total  number  of  households  v known  iti  statisti- 
cal sampling  as  thr  universe'  into  groups  that  are  reasonably  homogeneous . Several 
opt  ions  here  are: 

a.  All  households  at  all  three  lake  projects  involved  may  be  considered  homogene- 
ous. with  all  being  oonsldered  the  universe.  The  number  to  be  aotually  sampled  would 
be  determine*!  by  this  number. 

b.  Saoh  lake  area  may  be  considered  different  enough  to  divide  the  to.al  number 
of  households  into  three  homogeneous  groups  tor  strata'.  In  this  ease,  each  lake 
area  would  be  handled  sepnrat  ely  and  the  number  to  be  sample.!  at  each  would  be  deter- 
mined by  the  total  number  of  households  at  each  lake. 

o.  IN  en  furt  her  st  rat  i float  ion  nay  be  determined  necessary  at  each  lake  project. 
In  any  event,  each  strata  must  be  handled  separately  and  independently  from  the  others 
for  data  collection  and  analysis  purposes. 

It  is  acceptable  where  exact  sise  of  the  universe  in  each  strata  cannot  be  deter- 
mined to  estimate  the  sice.  These  estimates  should  be  on  the  liberal  thigh'  side  to 
ensure  better  reliability  upon  the  results. 

*.  .'nee  the  si.-e  of  each  strata  is  determined,  it  must  be  decided  what  Conf idence 
1 ev e 1 is  desired  concerning  the  findings  of  the  survey,  Confidence  level  is  the  risk 
you  are  willing  to  assume  that  the  results  of  the  sampling  will  be  within  t lie  preci- 
sion desired.  Confidence  levels  are  expressed  in  percentages  and  are  used  in  deter- 
mining the  number  to  be  sampled  in  each  strata.  A da-percent  or  above  confidence 
level  is  normally  desired. 

- . Next  is  to  determine  the  number  to  be  sampled.  This  number  is  taken  from  pub- 
lished tables  and  is  determined  by  the  total  number  in  each  strata  ^universe'  and  the 
confidence  level  desired. 

'' . Cr.ce  the  sample  si.-e  is  determined  from  the  proper  table,  some  method  of  i dent  i- 
fieatlon  of  each  household  must  be  developed.  This  is  so  that  specific  households  to 
be  surveyed  can  be  identified. 


t-.  An  acceptable  method  for  selecting  which  households  to  sample  is  as  follows: 

a.  Hay  s,000  homes  are  in  a given  strata  to  be  considered. 

b.  With  a confidence  level  desired  of  O'-  percent,  let's  hypothetically  say  the 
tables  show  a sample  si.-e  of  .">C  is  required. 

c.  Next,  you  would  divide  *',.\Y  by  C’-C  and  get  TC.  This  means  that  every  CCt  h 
household  will  be  surveyed.  To  correct  for  households  that  prove  to  be  unsurv eyabl e , 
determine  that  every  Wth  household  will  be  surveyed. 


isheet  l of  . 


>'.lAO  !•*»  M»4t!  <M.X 


Figure  FI.  Statistical  sampling  to  determine  visitation  to  Corps  Takes  by- 
local  residents  who  do  not  trigger  count ing  devices — Important  points 


d.  Next,  so  to  a table  of  random  numbers  and  place  a pointer  on  the 
table,  without  looking,  until  you  point  to  a number  that  ends  with  01  to 
20.  If  this  number  is  12,  the  first  household  surveyed  will  be  the  12th 
in  your  numbering  system  and  every  19th  household  thereafter;  i.e., 

31st,  50th,  69th,  etc. 

7.  As  mentioned  previously,  the  survey  must  determine  number  of 
unmet ered  visits  made  by  each  household  to  make  the  survey  reliable. 

3.  We  are  in  the  process  of  securing  the  proper  tables  needed  to  deter- 
mine sample  sices.  In  the  meantime,  you  should  be  making  determination 
on  whether  the  total  number  of  households  at  all  three  lakes  are  homo- 
geneous enough  to  be  considered  as  one  strata  or  whether  subgroups 
should  be  considered  such  as  each  lake.  Then  you  must  determine  how 
many  households  are  in  each  group. 

9.  It  is  noted  that  less  reliability  would  be  associated  with  the 
procedure  of  sampling  100  percent  of  a few  household  developments  or 
clusters  and  applying  these  results  to  the  remaining  developments. 

This  tends  to  nullify  the  randomness  necessary  in  this  type  of  surveying 
to  ensure  accuracy. 

10.  Management  Analysis  Branch  will  lend  atty  further  assistance  you  may 
wish. 
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Figure  FI. 
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Subdivision  Questionnaire  for 
Visitation  Survey 


1.  Category  of  the  subdivision  

2.  Do  you  reside  in  the  lake  area? 


Weekend  only 


(No.  Ree.  Days). 


Seasonally  (spring,  summer) 


( No . Ree . Days ) 


Year-round  . 

3.  How  many  in  the  family?  

4.  How  many  guests  during  a typical  visit?  

5.  How  does  your  family  use  the  lake?  (Rank  top  four  activities. 

Boating  

Skiing  


Fishing  

Picnicking 
Sightseeing 
Hiking  


Hunting 


Swimming 


Other 


6.  Does  your  family  use  private  facilities  at  the  lake? 
T.  YES  NO  

Which  of  the  private  facilities  do  they  use? 


Boat  Dock 


Ot  her 


Figure  F2.  Subdivision  questionnaire  for  visitation  survey 
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Figure  F3.  Subdivision  visitation  information 


In  accordance  with  letter  from  DAEN-RDC , DAF.N-ASI  dated 
22  July  1977,  Subject:  Facsimile  Catalog  Cards  for 
Laboratory  Technical  Publications,  a facsimile  catalog 
card  in  Library  of  Congress  MARC  format  is  reproduced 
be  1 ow . 


Mischon,  Raymond  M 

A handbook  for  conducting  recreation  surveys  and  calcu- 
lating attendance  at  Corps  of  Engineers  projects  / by 
Raymond  M.  Mischon,  R.  Chris  Wyatt,  Midwest  Research  In- 
stitute, Kansas  City,  Mo.  Vicksburg,  Miss.  : U.  S.  Water- 
ways Experiment  Station  ; Springfield,  Va.  : available  from 
National  Technical  Information  Service,  1979. 

76,  [28]  p.  : ill.  ; 27  cm.  (Technical  report  - U.  S. 

Army  Engineer  Waterways  Experiment  Station  ; R-79-1) 

Prepared  for  Office,  Chief  of  Engineers,  U.  S.  Army,  Wash- 
ington, D.  C. , under  Contract  No.  DACW39-77-C-0082;  moni- 
tored by  If.  S.  Army  Engineer  Waterways  Experiment  Station 
and  1J.  S.  Army  Institute  for  Water  Resources,  Ft.  Belvoir, 
Va. 

References:  p.  76. 
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